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Philofophical  Tranfa&ions: 

Giving  an  Account  of  the  Undertakings,  Studies,  and 
Labours  of  the  Learned  and  Ingenious  in  many  confide- 

•  rable  Parts  of  the  World  5  from  the  firft  Inltitution  of  that 
Illustrious  Society  in  the  Year  16Y5,  under  their  Royal 
Founder  King  Charles  II.  to  the  Year  of  our  Lord  1735 
inclufive. 

Difpos’d  under  proper  General  Heads,  with  a 
Tranflation  of  the  Latin  Tracts  from  their  Originals  - 
the  Whole  regularly  abridg’d,  the  Order  of  Time  obierv’d, 
the  Theoretical  Parts  apply’d  to  Practical  Ufes,  and  an  Ex¬ 
planation  of  the  Terms  of  Art  as  they  occur  in  the  Courie  of 
the  Work  5  being  a  Work  of  general  Ufe  to  the  Publick,  and 
worthy  the  Perulal  of  all  Mathematicians,  Artifi¬ 
cers,  Tradesmen,^,  for  their  Improvement,  inr  various 
Branches  of  Bulinefs. 
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Maker,  next  Door  to  the  Fountain  Tavern  in  the  Strand, 
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PREFAC  E. 


IN  the  enfuing  Memoirs,  the  Reader  will  find  finch  a  collective 
Body  of  Learning ,  that  may  not  improperly  he  deem'd  a  Li¬ 
brary  of  Arts  and  Sciences,  fit  to  grace  the  Studies  of  thegreatefi 
‘Princes,  the  Philofophical  Tranfa&ions  of  the  Royal  Society, 
have  gain'd  Jo  great  a  Reputation  among  the  Learned  of  foreign 
Nations ,  that  they  are  now  tran/lating  into  French,  by  order  of 
his  moft  Chriftian  tMajefty,  in  order  to  their  being  printed  at 
the  Royal  Printing-houfe  at  the  Louvre :  In  this  Work  I  have 
objerv'd  the  Order  of  Time  thofeTr aids  were  originally  publifh'd 
in,  by  Mr.  Oldenburg,  Secretary  of  the  Society,  who  firfi  fet 
them  on  foot  in  1665,  and  continu'd  them  till  the  Tear  16795 
and  after  him  Dr.  Hook  continued  them  under  the  Title  of 
.  Philofophical  Colle6Hons :  But  afterwards,  Dr.  Grew  being 
appointed  to  the  fame  Office  in  1689,  refumed  the  former  Title, 
which  was  retain'd  by  his  Succeffor  Dr.  Plot,  Dr.  Sloan, 
Dr.  Jurin,  and  others,  and  continues  fo  to  this  Day.  And  here 
it  may  not  be  amifs  to  give  fome  Account  of  the  Rife  and  Foun¬ 
dation  of  the  faid  Royal  Society,  and  thereby  gratify  the  Curio- 
fity  of  our  Subfcribers ,  which  is  as  follows. 

This  illuftrious  Society  had  its  Original  in  an  Affembly  of 
ingenious  Men,  who,  before  the  Reftauration,  met  weekly  in 
Wadham  College,  Oxford,  at  the  Lodgings  of  Dr.  Wilkins  3 
afterwards  from  about  the  Tear  1658,  (many  of  them  living  in 
London )  held  Meetings  at  Grefham  College  5  till  they  were  at 
length  taken  notice  of  by  the  King,  who  was  pleas'd  to  grant 
them  an  ample  Charter,  dated  the  zid  of  April,  16635  whereby 
they  were  ereCled  into  a  Corporation,  confifting  of  a  Frefidenr , 
Council ,  and  Fellows ,  for  promoting  the  Knowledge  of  natural 
Things,  and  ufeful  Experiments  :  Their  Defign  was  to  make 
faithful  Records  of  all  the  Works  of  Nature  or  Art ,  which 
came  within  their  Cognifance  5  fo  that  the  prefent  as  well  as 
after  Ages  may  be  enabled  to  put  a  Mark  upon  the  Errors  which 
have  been  flrengthened  by  long  Prefcription  3  to  refiore  Truths 
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that  have  been  long  negleCied  3  to  pup  thofe  already  known  to 
more  various  Ufes 3  and  thereby  make  the  Way  more  p affable  to 
what  remains  undif cover'd. 

For  this  End,  that  learned  Body  hath  made  a  great  Number 
of  Experiments  and  Obferv actions,  in  mofi  of  the  Works  of  Na¬ 
ture ,  viz.  Eclipfes ,  Comets ,  Meteors ,  Mines ,  Plants ,  Earth¬ 
quakes,  Inundations ,  Springs ,  "Damps,  fubterraneous  Fires,  Eides , 
Currents,  Magnetifm,  &c. 

Ehey  have  alfo  tranfmitted  to  us  many  port  and  concife  Hif- 
tories  of  Nature,  Arts,  Manufactures,  ufeful  Engines,  and 
notable  Contrivances 3  all  which  highly  redound  to  their  Honour , 
and  are  of  efpecial  TJfe  and  Service  to  the  Publick  :  Ehey  like- 
wife  have  improv'd  Naval,  Civil,  and  Military  Architecture  5 
advanc'd  the  Security  and  Perfection  of  Navigation  3  improv'd 
Agriculture  3  and  put  not  only  this  Kingdom,  but  Ireland  and 
the  Plantations,  upon  Improvements  in  planting. 

Ehey  have  regifer'd  Experiments,  Hiflories,  Relations,  Ob¬ 
servations,  &c.  and  reduc'd  them  into  one  common  Stock  3  which 
have  from  time  to  time  been  publip'd  (  efpecialty  thofe  of  the 
mofl  immediate  Ufe  )  under  the  Eitle  of  the  Philolophical  TranP 
actions,  as  abovementioned  3  and  laid  the  reft  up  in  publick 
Regifters,  to  be  nakedly  handed  down  to  Poflerity,  as  a  folid 
Ground-work  for  future  Sy ferns. 

They  have  a  Library  adapted  to  their  Infiitution,  towards 
which  the  late  Earl  Marpal  generoufly  contributed  the  Norfol- 
cian  Library  3  and  a  Mulieum,  or  Repofitory  of  natural  and 
artificial  Rarities,  given  them  by  Daniel  Colwal,  Efq^  which 
has  been  fince  confiderably  augmented  by  the  Donations  of  many 
others. 

Furthermore,  Dr.  Sprat,  in  his  Hiflory  of  the  Royal  Society, 
printed  in  the  Tear  1667  3  concludes  his  Ereatife  with  a  Cata¬ 
logue  of  the  worthy  Members  that  compos'd  that  augufl  Body, 
amounting  to  near  200  $  whereof  his  Majefly  King  Charles  the 
II.  was  Founder  and  Patron:  Among  the  Fellows  were  three 
of  the  greatest  Princes  of  Europe,  viz.  his  Royal  High nefs  the 
Duke  of  York  3  his  High  nefs  Prince  Rupert,  Count  Palatine  oj 
the  Rhine  3  and  his  Hlghnefs  Ferdinand  Albert,  Duke  0/Bruni- 
wick  and  Lunenburg  3  then  the  two  Archbipops ,  and  four 
B  ip  ops  3  of  Dukes,  Marquiffes,  Earls ,  Vif counts ,  and  Karons, 
Englifh  and  Scotilh,  29  3  of  Knights  253  of  DoCtors  and 
'Batchelors  of  Divinity  743  of  Ef quires,  and  other  Gentlemen 
and  Merchants  643  of  Foreigners  16. 
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After  the  Enumeration  of  which,  he  recommended  this  Un¬ 
dertaking  to  the  Engliih  Nation  5  as  the  braveft  k People ,  and  the 
tnoft  generous  Defign  which  at  once  regards  the  dif covering  of 
new  Secrets ,  and  the  purifying  and  repairing  all  the  profitable 
things  of  Antiquity $  he  farther  reprefents ,  that  if  this  Defign 
thus  fo  well  efiablijb'd ,  Jhould  at  any  time  fail ,  for  want  of 
[ Patronage  and  Revenue ,  World  would  not  only  be  fruft  rated 

cf  their  prefent  Expectations,  but  have  juft  Reafon  to  defpair 
of  any  future  Labours  towards  the  Encreafe  of  practical  and 
ufeful  Knowledge:  Rut  he  hopes  and pref ages,  that  the  Englifh 
Nation  will  lay  hold  on  this  Opportunity ,  to  deferve  the  Ap- 
plaufe  of  Mankind  for  having  encouraged  and  fupported  a  Work , 
which  inftead  of  barren  \ Terms  and  Notions,  is  able  to  impart  to 
us  the  Ufes  of  all  the  Creatures  5  and  to  'enrich  us  with  all  the 
‘Benefits  of  real  Knowledge,  true  Honour,  great  Blent y,  and 
folid  Delight. 

Eh  us ,  having  given  a  Jhort  and  fiuccinCt  Narrative  of  the 
Royal  Society  and  their  Eranf actions  $  I  thence  proceed  to  Jhew 
the  Method  I  have  taken,  which  will  be  obferved  throughout 
the  Courfe  of  this  Performance. 

I.  I JIj  all  conftantly  fieleCt  the  be  ft  Pieces  as  they  arife  in  the 
order  of  Time  they  were  publiftP d  in,  which  will  confift  of  choice 
Lheories  and  Difcourfes ,  fuch  as  have  already  flood  the  Eefl  of 
the  Learned  5  fuch  are  new  Difcoveries,  in  the  animal,  vegetable , 
and  mineral  Kingdoms  5  curious  Anatomical  Remarks ,  Obfer- 
vations  and  Improvements,  wherein  the  Humane  and  Compara¬ 
tive  are  confide/ d  as  Solid  and  Fluid ,  and  apply  d  to  Bhyfick , 
being  a  Branch  thereof-.  Natural  Hiftory  •  feme  Queries  and 
Directions  given  by  the  honourable  Sir.  Boyle  and  others , 
to  Perfions  travelling- abroad,  either  by  Sea  or  Land,  to  make 
proper  Remarks  and  Obfervations  on  all  Occafions  as  the 
Phenomena  of  Meteors  of  various  kinds,  extraordinary  Eides , 
Rivers ,  Lakes ,  Springs,  Water-Spouts,  Currents,  Mountains , 
Vulcano  s  and  Earthquakes  5  Slinerals,  Plants,  Birds,  Reaps, 
Fijhes,  Infills,  ike.  Ehe  Ref  kit  whereof  was,  Anfwers  to  thofie 
Queries,  wherein  are  inferted  great  Variety  of  beautiful 
Defcriptions  both  of  Art  and  Nature. 

In  Bhikfophy  are  many  beautiful  Experiments,  which  were 
contrived  to  demonftrate  the  Eruth  of  .former  Theories,  and 
Several  In  ft  rumen  ts  devifed  for  that  Burpofi:  In  Bhyfick  many 
extraordinary  Cafes  have  occur/d,  the  Reafon ings  thereon,  and 
Applications  made  ufi  oj  :  In  Chymiftry  arefhewn  many  notable 
Experiments,  as  Proceffes,  Combinations,  Ref  ufi  i  rat  ions,  ike, 
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of  efpecial  Ufe :  In  Matloematkks,  Mechanicks ,  &c.  are  many 
choice  Propofitions,  Demon  fir  ations,  ConfiruCtions ,  Merfur  ations , 
Defcriptions,  Inventions ,  Improvements,  Infir  aments,  Laves, 
Ratio's,  &c.  which  are  universally  acknowledg'd  to  he  the  mofi 
fatisfaCtory  Accounts  of  the  Proceedings  both  of  Nature  and  Art, 
wherein  fome  of  her  greatefi  Depths  are  fathom'd,  and  a  Foun¬ 
dation  laid  for  Posterity  to  build  an  infinite  Super firuCture. 

II.  I  JJjall  in  the  Profiecution  of  this  Work  always  keep  clofe 
to  the  true  Meaning  of  the  fever  al  Authors ,  whofe  Names  will 
be  confiantly  mentioned ,  and  the  Number  of  the  Page  where 
taken  from  in  the  Originals ,  omiting  the  epiftolary  Forms  and 
Complements  that  pajfed  between  fever  al  of  the  Members  of  the 
Royal  Society  both  at  home  and  abroad,  as  being  merely  Matters 
cf  Ceremony :  Lhe  Latin  PraCts  will  be  tranflated  in  their 
proper  Places,  and  the  genuine  Senfe  of  their  Authors  prefer  v'd> 
in  a  plain  and  eafy  Stile.  1  fall  alfio  make  proper  Applications 
to  fuch  theories  or  Experiments  where  requifite,  as  will  fit 
them  for  practical  Ufes,  and  explain  the  technical  Perms  of  Art : 
cIhe  tedious  Journals  of  the  Weather  will  be  omitted,  on  Account 
of  the  Uncertainty  of  building  any  rational  Syfiem  on  fuch  a 
Foundation,  frequently  liable  to  Errors  3  but  for  the  Satisfaction 
cf  fuch  Gentlemen  that  are  pojfefs'd  of  proper  Apparatus's,  I 
fall  exhibit  a  Journal  of  Obfervations  for  a  Month,  and  lay 
down  proper  Remarks  Efficient  to  fioew  how  fuch  Journals 
ought  to  be  kept,  which  will  be  entertaining  to  thofie  that  have 
Leifure  to  attend,  and  Curiofity  to  remark  the  Phenomena  thereof: 
And  as  to  the  Extracts  that  are  inferted  under  the  Article  of 
Rooks  and  Papers  of  lefs  general  Ufe  omitted,  I  propofe  to  take 
no  Notice  of  them,  unlefs  there  fould  appear  therein  any  Jhing 
very  material  to  deferve  it. 
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OF  THE 

ROYAL  SOCIETY; 


Being  a  new  Abridgment  of  the 


<ihe  Motion  of  the  Comet  Anno  1664..  prediffed  by  M*  Auzout, 
Philofophical  Tranfabfions  K°  1.  p.  3. 

H  E  motion  of  comets  was  hitherto  thought  lo 
irregular  as  not  to  be  reducible  to  any  laws,  and 
men  had  always  contented  themlelves  to  oblervc 
exactly  the  places  through  which  they  palled, 
and  where  they  ceafed  to  appear  ;  till  M.  Au- 
zout  firfl  attempted  to  foretel  the  line  of  the 
motion  of  the  comet  Anno  1664. ;  exhibiting  an 
ephemerides,  wherein  he  determines  for  every  day  its  place  in 
the  heavens,  the  hour  of  its  coming  to  the  meridian  and  that  of 
its  fetting,  until  its  too  great  diltance,  or  its  approach  to  the  fun 
fhould  hide  it  from  our  eyes.  This  ephemerides  is  founded  on 
the  luppofition  of  its  moving  jufily  enough  in  the  plane  of  a  great 
circle,  inclined  to  the  equinoblial  about  3b0,  and  to  the  ecfiptic 
about  490  or  49°f,  cutting  the  equator  at  about  45°f,  and  the 
ecliptic  at  28°  of  Aries ,  or  a  little  more.  Then  3VL-  Auzout 
proceeds  to  fhow  how  the  motion  of  this  comet  is  to  be  traced 
on  the  globe,  and  to  calculate  the  feveral  places  of  its  appearance 
in  the  heavens,  and  in  particular  he  finds  by  his  calculations  what 
the  leaf!  diffcance  of  the  comet  from  the  earth  Ihouki  be,  when  it 
is  in  oppofition  to  the  iun 3  a  circumflance  that  may  lerve,  as  he 
thinks  to  decide  the  grand  queftion  concerning  the  Motion  of  the 
Earth . 

Vol.  1.  A  Of 


Of  the  New  American  Whale-Fifhing  about  Bermudas,  by  a 
Seaman .  Phil.  Tranf.  N°  i.‘  p.  1 1. 

THOUGH  many  attempts  of  mattering  the  whales  of  thefe 
leas  had  been  unluccefsful,  by  reafon  of  their  extraordinary 
fiercenefs  and  iwiftnelsj  yet  it  had  been  lately  undertaken,  and  lit 
perfons  being  out  at  lea  leventeen  times,  and  fattening  their  wea¬ 
pons  a  dozen  times,  killed  two  old  female  whales  and  three  cubs. 
The  length  of  one  of  the  old  ones  from  the  head  to  the  extre¬ 
mity  of  the  tail  was  88  foot  5  its  tail  23  foot  broad,  the  fwimming 
fin  2d  foot  long,  and  the  gills  three  foot  long,  with  great  bends 
underneath  from  the  nofe  to  the  navel ;  on  her  after-part  a  fin  on  the 
back,  and  the  infide  inlaid  with  fat  like  the  caul  of  a  hog.  The 
other  old  one  was  about  do  foot  long.  Of  the  cubs,  one  was  3  3,  the 
other  two,  much  about  25  or  2d  foot  long.  Their  fhape  was  very 
fharp  behind,  like  the  ridge  of  a  houfe  $  the  head  pretty  bluff, 
and  full  of  bumps  on  both  fides,  the  back  perfeflly  black,  and 
the  belly  white.  Their  fwiftnefs  and  force  are  lurprizing,  one  of 
them  that  had  been  ftruck  towed  the  boat  after  him  for  leven  or 
eight  leagues  in  three  quarters  of  an  hour.  When  wounded  they 
make  a  hideous  roaring,  at  which  all  the  whales  within  hearing 
flock  to  the  place,  yet  without  ftriking  or  doing  any  harm, 
Thele  Whales  are  fuppoled.  to  relemble  that  fpecies  called  Ju~ 
b antes  3  they  are  without  teeth,  and  longer  than  the  Greenland 
whales,  but  not  fo  thick.  Their  feeding  on  graft,  growing  at 
the  bottom  of  the  fea,  appeared  by  cutting  up  the  great  bag  or 
maw,  wherein  was  found  about  two  or  three  hogf heads  of  a 
greenifh  grafiy  matter.  The  largeft  fort  of  thefe  whales  might 
afford  leven  or  eight  tuns  of  oil.  The  cubs  yield  little,  and  that 
a  kind  of  jelly  only.  The  oil  of  the  old  ones  candies  like  pork’s 
greafe,  yet  burns  well.  The  oil  of  the  blubber  is  as  clear  and 
fair  as  whey  5  that  boil’d  out  of  the  lean  interlarded,  hardens  like 
tallow,  fpattering  in  the  burning,  and  that  made  of  the  caul 
refembles  hog’s  greafe.  One  may  run  his  hand  into  this  oil 
when  boiling  without  fcalding,  it  being  endowed  with  a  healing 
quality  in  curing  green  wounds,  Jameneis,  &c.  by  anointing  the  part 
affefled.  The  time  of  catching  them  is  from  the  beginning  of 
March  to  the  end  of  May,  after  which  they  difappear  and  retire 
into  the  weedy  beds  of  the  gulph  of  Florida ,  it  being  oblerved 
that  they  ha^e  fiore  of  clams  and  barnacles  on  rheir  fins  and  tails, 
on  which  the  rock  weed  grows  about  leven  inches  long. 
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KDr.  Walter  Pope’s  Account  of  the  Quickfilver  Mines  in  Friuli. 

Phil.  Tranf.  N°  2.  p.  21. 


TH  E  Mines  of  mercury  in  Friuli ,  a  Venetian  territory,  are 
diftant  about  a  day’s  journey  and  a  half  from  Goritia 
northwards,  at  a  place  called  Idria ,  fituated  in  a  valley  of  the 
I  Julian  Alps.  They  have  been  thefe  160  years  in  the  pofleflion 
l^of  the  emperor,  the  inhabitants  (peak  the  Sclavonian  tongue.  In 
Auguft,  when  I  was  there,  the  valley  and  the  mountains  too,  out 
of  which  the  mercury  was  dug,  were  as  verdant,  as  if  it  had  been 
the  middle  of  fpring,  owing,  as  is  iuppofed,to  the  moiftnels  of  the 
mercury.  That  mine,  into  which  we  enter’d,  the  belt  and  greateft 
of  them  all,  was  dedicated  to  St.  Barbara,  as  all  the  Mines  are 
to  fome  faint  or  other  5  its  depth  was  125  paces,  every  pace 
exceeding  five  of  our  feet.  The  Mineral  is  dug  with  pick-axes, 
according  to  the  courfe  of  the  veins  ^  ’tis  generally  hard  as  a 
ftone,  but  heavier,  of  a  liver  colour,  or  that  of  Crocus  Metallorum . 
There  is  alfo  fome  foft  earth,  in  which  the  mercury  is  feen  in 
little  particles.  There  are  fometimes  found  in  the  mines  round 
ilones  like  flints,  of  feveral  bignefles,  refembling  thofe  globes  of 
hair  taken  out  of  the  bellies  of  oxen.  There  are  alio  feveral  marca- 
fites  and  fbones,  which  feem  to  contain  fpecks  of  gold,  but  on 
trial  they  find  none.  Some  of  thefe  round  ftones  are  very  pon¬ 
derous  and  impregnated  with  mercury  5  others  light,  and  with 
little  or  none. 

The  manner  of  getting  the  mercury  out  of  thefe  Mines  is  this : 
The  earth  taken  out  of  the  mine  in  buckets  is  put  into  a  fieve 
made  of  wires,  and  wafhed  in  running  water  as  long  as  any 
thing  will  pafs  through  it,  that  which  pafles  is  refer ved  in  the 
hole  {JfFig.  1.  and  taken  up  again  by  the  fecond  man,  and  io  on  to 
about  ten  or  twelve  fieves  proportionably  lels.  'The  earth  that 
cannot  pafs  is  pounded,  and  the  fame  operation  repeated.  The 
fine  fmall  earth  that  remains,  and  out  of  which  no  more  mercury' 
can  be  walked,  is  put  into  iron  retorts  luted  to  receivers,  into 
which  the  mercury  is  forced  by  fire.  The  Caput  Mortutm  is 
pounded,  and  the  operation  renewed  while  any  mercury  can  be 
got,  and  this  is  called  the  ordinary  mercury ,  that- obtained  by 
waffling  or  found  in  the  Mine?  being  denominated  virgin  mer¬ 
cury  and  efteemed  the  belt,  for  upon  making  an  amalgama  of  gold 
and  virgin  mercury  and  putting  it  to  the  fire,  it  will  carry  all 
the  gold  with  it,  w?hich  cannot  be  efie&ed  by  common  mercury. 

To  illuftrate  this  fee  Plate  1.  Fig.  1.  where  A  is  the  water, 
B  G  a  yeflel  into  w7hich  it  runs,  D  E  F  are  ftreams  perpetually 

A  z  running 
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running  from  that  veffel  into  GHI  three  fieves,  the  diftance  of 
whole  wires  at  bottom  leflen  proportionally j  KLM  the  places 
where  the  earth  paffing  thro’  the  fieves  G  H I  is  retained  ;  whence 
It  is  taken  up  by  the  iecond  man  $  N  O  P  the  wafle  water. 

The  labourers  in  thefe  mines  become  paralytic  and  die  he£Hcy 
iome  later  and  fome  looner. 

We  faw  a  man  who  had  not  been  half  a  year  in  the  mines,  fo 
full  of  mercury,  that  putting  a  piece  of  brafs  in  his  mouth,  or 
rubbing  it  in  his  fingers,  it  immediately  became  as  white  as  if 
mercury  had  been  rubbed  on  it. 

Thefe  mines  formerly  cofl  the  emperor  70,000  or  80,000 
florins  yearly,  and  yielded  lefs  mercury  than  now,  though  the 
charges  are  only  28,000  florins.  They  produced  in  the  three 
following  years, 


Ann®  1661.  h 

Ordinary  Mercury  15(8481. 
Virgin  Mercury  6194. 


Jn  all  204675. 

J66z*  l* 

Ordinary  Mercury  225066. 
Virgin  Mercury  $61 2. 


In  all  234678. 

1663.  /. 

Ordinary  Mercury  2441 19. 
Virgin  Mercury  11862. 


In  all  255981. 

5 the  Blowing  of  Fire  by  the  Fall  of  Water ,  by  the  fame .  PhiL 

Tranf.  N°  2.  p.  25. 

IN  the  brafs  works  of  tfivoli  near  Rome,  the  water  blows  the 
Fire,  not  by  moving  bellows,  but  by  affording  the  wind.  See 
Fig.  2.  where  A  is  the  river  3  B  the  fall  of  it  5  C  the  tub  into 
which  it  falls  3  L  G  a  pipe  5  G  the  orifice  of  the  pipe,  or  nofe 
of  the  bellows 5  GK  the  hearth $  E  a  hole  in  the  pipe;  F  a 
flopper  to  the  hole  3  D  a  place  under  ground,  by  which  the 
water  runs  away.  Upon  flopping  the  hole  E,  there  is  a  perpe¬ 
tual  ftrong  wind  iffuing  forth  at  G° 
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Of  the  way  of  killing  Rattle  Snakes,  by  Captain  Silas  Taylor. 

Phil.  Tranf.  N°  3.  p.  43. 

THE  wild-penny- royal,  or  dittany  of Virginia,  grows  ftraight 
up  about  one  foot  high,  with  the  leaves  like  penny-royal, 
with  little  blue  tufts  at  the  joining  of  the  branches  to  the  plant, 
the  colour  of  the  leaves  being  a  reddiih  green  3  but  the  water 
diftilled,  of  the  colour  of  brandy,  of  a  fair  yellow  :  The  leaves  of 
it  bruiled  are  very  hot  and  biting  upon  the  tongue.  Of  thefe 
leaves  l'o  bruifed  were  taken  fome,  which  tied  in  the  cleft  of  a  long 
(tick  were  held  to  the  nofe  of  the  rattle-fnake,  who  by  turning 
and  wriggling  laboured  as  much  as  (he  could  to  avoid  it  5  but 
(he  was  killed  with  it  in  lefs  than  half  an  hour’s  time,  and  as 
was  fuppoled  by  its  fcent.  This  was  done  in  July,  when  theie 
creatures  are  reputed  to  be  in  the  greateft  vigour  for  their  poilbn. 
It  is  alio  remarkable,  that  in  thole  places  where  the  wild-penny¬ 
royal  grows,  no  rattle-lhakes  are  obferved  to  come. 

‘Damps  in  Mines,  by  Sir  Robt.  Moray.  Phil.  Tranf.  N°  3.  p.44. 

N  a  coal-pit  belonging  to  the  lord  Sinclair  in  Scotland,  where 
the  coal  is  about  18  or  20  foot  thick,  and  anciently  wafted  to 
a  great  depth,  the  colliers  lbme  weeks  ago,  having  wrought  as 
deep  as  they  could,  and  being  to  remove  into  new  rooms,  as  they 
call  them,  did,  by  taking  off,  as  they  retired,  part  ofthe  coal  that 
was  left  as  pillars  to  fupport  the  roof  and  earth  over  it,  (o  much 
weaken  them,  that  within  a  (hort  (pace,  after  they  were  gone  out 
of  the  pit,  the  pillars  falling,  the  earth  above  them  filled  up  the 
whole  fpace,  where  the  colliers  had  lately  wrought,  with  its  ruins. 
The  colliers  hereby  being  out  of  work,  fome  of  them  adventur’d 
to  work  upon  the  old  remains  of  walls  l'o  near  the  old  waftes,  that 
ftriking  thro5  the  (lender  partitions  of  the  coal- wall,  that  (eparated 
between  them  and  the  place  where  they  uled  to  work,  they 
quickly  perceiv’d  their  error  j  and  fearing  to  be  (lifted  by  the 
foul  air  they  knew  pofTeffed  theie  old  waftes,  in  regard  not  only 
of  the  damps,  which  fuch  waftes  do  ulually  afford,  but  becauie 
there  had  been,  for  many  years,  afire  in  thofe  waftes,  that  filled 
them  with  (lifting  fumes  and  vapours,  retired  immediatly,  and 
faved  themlelves  from  the  eruptions  oi  the  damp.  But  next  day  7 
or  8  of  them  no  fooner  came  l'o  far  down  the  (lairs,  that  led  them 
to  the  place  where  they  had  been  the  day  before,  as  they  intended, 
but  upon  their  ftepping  into  the  place  where  the  air  was  infebfed, 
they  fell  down  dead  as  if  they  had  been  (hot.  And  there  being 
amongft  them  one,  \yhofe  wife  being  informed  he  was  ftifted  in 

that 
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that  place*  fhe  went  down  fo  far  without  inconvenience,  that, 
feeing  her  husband  near  her,  fhe  ventur’d  to  go  to  him  •  but  being 
fuffocated  by  the  damp,  as  foon  as  fhe  came  near  him,  fhe  fell 
down  dead  by  him. 

A  Mineral  at  Liege  yielding  Brimftone  and  Vitriol,  by  the 
fame .  Phil.  Tranf.  M0  3.  p.  45. 

THE  mineral  out  of  which  brimftone  and  vitriol  are  extract¬ 
ed,  is  one  and  the  fame ;  and  not  much  unlike  lead  ore. 
To  make  brimftone,  they  break  the  ftone  or  ore  into  fmall 
pieces,  which  are  put  into  crucibles,  made  of  earth  five  foot  long, 
fquare  and  pyramidical  5  the  entry  is  near  a  foot  fquare.  The 
crucibles  are  laid  doping,  eight  undermoft  and  feven  above  them, 
and  as  it  were  betwixt  them,  that  the  fire  may  reach  them  all,  each 
having  its  particular  furnace  or  oven.  The  brimftone  being  dif- 
folvecl,  drops  out  at  the  fmall  end  of  the  crucible,  and  falls  into 
a  leaden  trough,  common  to  all  the  crucibles,  thro’  which  there 
runs  a  continual  rivulet  of  cold  water,  conveyed  thither  by  pipes, 
for  cooling  the  diffolved  fulphur,  which  is  ordinarily  four  hours 
in  melting.  After  this  the  afh.es  are  drawn  out,  laid  in  a  heap, 
and  covered  with  other  elixed  or  drained  allies  to  keep  them 
warm. 

To  make  copperas  or  vitriol. _  They  take  a  quantity  of  the 
laid  afhes,  and  throwing  them  into  , a  fquare  planked  pit  in  the 
earth,  about  four  foot  deep  and  eight  foot  fquare  5  they  cover  the 
fame  with  ordinary  water,  and  let  it  lie  24  hours,  or  till  an  egg 
will  fwim  on  the  liquor,  which  is  a  fign  that  it  is  ftrong  enough. 
When  they  would  boil  this,  it  is  conveyed  through  pipes  into 
kettles,  adding  to  it  half  as  much  mother  water,  which  is  the 
water  remaining  after  boiling  of  the  hardened  copperas.  The 
kettles  are  of  lead  4 f  foot  high,  6  foot  long,  and  ^  foot  broad, 
Handing  on  thick  iron  grates.'  In  thefe  the  liquor  is  boiled  with 
a  ftrong  coal  fire,  24  hours  or  more,  according  to  the  ftrength  or 
weakneis  of  the  lee  or  water.  When  it  is  come  to  a  juft  con- 
fiftence,  the  fire  is  taken  away,  and  the  boiled  liquor  fuffered  to 
cool  a  ’little,  and  then  it  is  tapped  out  of  the  Laid  kettles 
through  holes  beneath  in  their  fides,  and  conveyed  through 
wooden  gutters  into  feveral  receptacles,  three  foot  deep,  and 
four  foot  long,  where  it  remains  14  or  15  days,  or  till  the 
copperas  feparate  itielf  from  the  water,  and  become  icy  and 
hard. 


Extra- 


Royal  Society. 


7 

Extraordinary  Tides  in  the  Wefl-Ifles  of  Scotland,  by  the  fame . 

Phil.  Tranf.  N°  4.  p.  53. 

IN  that  traft  of  ifles  on  the  weft  of  Scotland ,  called  by  the 
inhabitants  the  long  If  and,  as  being  about  100  miles  long 
from  north  to  louth  •  there  is  an  ifland  called  'Berner ay,  three 
miles  long  and  more  than  a  mile  broad,  the  length  running  from 
eaft  to  weft,  as  the  firth  or  ftreight  lies.  At  the  eaft  end  of 
this  ifland  I  obferved  a  very  ftrange  reciprocation  of  the  flux  and 
reflux  of  the  lea,  and  I  heard  of  another  no  lefs  remarkable. 

Upon  the  weft  fide  of  the  long  Ifland ,  the  tides  which  came 
from  the  louth  weft  run  along  the  coaft  northward  5  fo  that 
during  the  ordinary  .courle  of  the  tides,  the  flood  runs  eaft  in 
the  firth  where  Berner  ay  lies,  and  the  ebb  weft.  And  thus  the 
lea  ebbs  and  flows  regularly  for  about  four  days  before  the  full 
moon  and  change,  and  as  long  after.  But  for  four  days  before 
the  quarter  moons  and  as  long  after,  there  is  conftantly  a  great 
and  Angular  variation.  For  then,  (a  foutherly  moon  making 
there  full  lea)  the  courle-  of  the  tide  being  eaftward  when  it 
begins  to  flow,  which  is  about  9  f  of  the  clock,  not  only  conti¬ 
nues  fo  till  about  3  |  in  the  afternoon,  when  it  is  high  water,  but 
after  it  begins  to  ebb,  the  current  runs  on  ftill  eaftward,  during 
the  whole  ebb,  fo  that  it  runs  eaftward  1 2  hours  together,  that 
is,  all  day  long  from  9  \  in  the  morning,  till  about  9  f  at  night. 
But  then  w7hen  the  night  tide  begins  to  flow,  the  current  turns 
and  runs  weftward  all  night,  during  both  flood  and  ebb,  for 
about  12  hours  more,  as  it  did  eaftward  the  day  before.  And 
thus  the  reciprocations  continue,  one  flood  and  ebb  running  iz 
hours  eaftward,  and  the  other  12  hours  weftward,  till  four 
days  before  the  new  and  full  moon,  and  then  they  refume  their 
ordinary  regular  courfe  as  before,  running  eaft  during  the  Ax 
hours  of  flood,  and  weft  during  the  Ax  of  ebb. 

The  other  irregularity  in  the  tides  is  no  lefs  extraordinary 
than  the  above-mentioned.  That  whereas  between  the  vernal 
and  autumnal  equinoxes,  that  is,  for  Ax  months  together  •  the 
courle  of  irregular  tides  about  the  quarter  moons  is  to  run  all 
day,  that  is  12  hours,  as  from  about  9  7  to  9  io{  to  io|,  &c. 
eaftward,  and  all  night,  that  is  12  hours  more,  weftward; 
during  the  other  Ax  months,  from  the  autumnal  to  the  vernal 
equinox,  the  current  runs  all  day  weftward,  and  all  night 
eaftward.  • 
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Adits  and  Mines  wrought  at  Liege  without  Air  Shafts,  hy  the 

fame .  Phil- Tranf.  N°  5.  p.  79. 

AT  the  entry  of  the  adit,  there  is  a  flru£lure  of  brick  like 
a  chimney,  about  28  or  30  foot  high  3  at  the  bottom  two 
eppofite  fides  are,  or  may  be,  5  \  foot  broad,  and  the  other  two, 
5  loot  3  the  wall  if  brick  thick.  At  the  lower  part  of  it,  is  an 
aperture  about  9  or  10  inches  fquare,  for  taking  out  the  afhes, 
which  when  done,  this  afh-hole  is  immediately  ftopt  fo  dole,  as 
to  exclude  the  leaf!  air.  About  3  foot  or  more  above  ground, 
there  is  on  that  fide  next  the  adit  or  pit,  a  fquare  hole  of  8  or  9 
inches,  for  admitting  air  to  make  the  fire  burn ;  into  this  hole  is 
fixed  a  fquare  tube  or  pipe  of  wood,  whofe  joints  and  chinks  are 
ib  ftopt  with  parchment  pafted  or  glued  upon  them,  that  the  air 
has  no  admittance  but  by  the  end  3  and  this  pipe  is  ftill  length¬ 
ened,  as  the  adit  advances,  by  fitting  new7  pipes  into  one  another, 
and  carefully  flopping  the  joints  and  chinks  as  above.  So  the 
tube  being  ftill  carried  on  to  the  place  where  frefh  air  is  ne- 
ceffary,  while  it  is  drawn  by  the  fire  through  the  tube,  there 
will  be  a  conftant  fupply  of  it,  and  by  its  motion  it  will  carry 
away  with  it  all  noxious  vapours,  and  men  will  breathe  there  as 
fafely  as  in  the  open  air,  and  not  only  candles  but  fire  will  burn, 
when  upon  occafion  there  is  ule  for  it  in  breaking  the  rock. 

That  there  may  be  a  conftant  fupply  of  frefh  air,  the  fire  muft 
be  always  kept  burning  in  the  chimney  3  for  which  purpole,  there 
inuft  be  two  iron  grates  or  chimneys,  that  upon  any  accident,  the 
other  may  be  ready  to  be  put  in  ns  place  3  the  coal  being  firft 
well  kindled  in  it:  But  when  the  fire  is  near  fpent,  the  grate 
being  haled  up  to  the  door,  is  to  be  fupplied  with  frefh  fuel. 

The  higher  the  fhaft  of  the  chimney  is,  the  fire  draws  the  air 
the  better.  And  this  invention  may  be  ufed  in  perpendicular 
pits  or  fhafts,  when  there  is  want  of  frefh  air  at  the  bottom,  or 
in  cafe  of  unwholefome  fumes  or  vapours. 

The  whole  contrivance  may  be  under  flood  by  the  annexed 
figure.  Plate  I.  Fig.  3. 

A  the  hole  for  taking  out  the  afhes  3  B  the  fquare  hole,  into 
which  the  tube  or  pipe  for  conveying  the  air  is  to  be  fixt  3  C  the 
border  or  ledge  of  brick  or  iron,  on  which  the  iron  grate  or 
cradle,  that  holds  the  burning  coals  is  to  reft  3  the  one  being 
exaflly  fitted  for  the  other  3  D  the  hole  where  the  cradle  is  fet  3 
E  the  wooden  tube,  through  which  the  air  is  conveyed  towards 
the  cradle  3  F  the  door,  by  which  the  grate  or  cradle  is  let  in, 
which  is  to  be  let  8  or  10  foot  higher  than  the  hole  D3  and  the 

Ihutter 


Royal  Society.  9 

fhutter  made  of  iron  or  wood  that  will  not  fhrink,  that  it  may 
fhut  very  clofe;  G  the  grate  or  cradle,  which  is  narrower  below 
than  above,  that  the  allies  may  the  more  ealily  fall,  and  the  air 
excite  the  fire,  the  bottom  and.  Idles  being  barred  5  H  the  border 
or  ledge  of  the  cradle  that  reds  on  the  ledge  C ;  I  four  chains  of 
iron  fadened  to  the  four  corners  of  the  cradle,  for  taking  it  up 
and  letting  it  down ;  K  the  chain  of  iron,  to  which  the  other 
chains  are  fadened  $  L  the  pulley  of  iron  or  brafs,  through  which 
the  chain  pa&es  5  M  a  hook,  on  which  the  end  of  the  chain  is 
fadened  by  a  ring,  the  hook  being  fixed  in  the  fide  of  the  door  5 
N  a  bar  of  iron  in  the  walls,  to  which  the  pulley  is  fadened. 

]\I.  du  Sonh  Method  of  Breaking  Rocks.  Phil.  Tranf.  N°  5.  p.  82. 

T-  H  E  Invention  of  breaking  hard  rocks  with  cafe  and  difpatch 
is  uleful  on  ieveral  occafions;  as  in  cutting  of  adits,  or 
paffages  through  them,  for  draining  water  out  of  mines  of  lead, 
tin,  or  any  other  kind  of  minerals  whatever. 

The  tool  employed  in  this  operation  is  of  iron  well  deeled  at 
the  end,  lee  Plate  I.  Fig.  4.  about  20  or  22  inches  long,  and  2  r 
in  diameter  at  the  deeled  end,  the  red  being  lomewhat  more 
flender.  The  lhape  of  the  deeled  end  mud  be  fuch  as  to  make 
it  the  fitted  to  pierce  the  rock,  and  the  harder  the  rock  is,  its 
angles  muff  be  the  more  obtufe.  This  indrument  is  to  be  druck 
upon  by  a  hammer.  After  every  blow  its  point  is  to  be  fhifted, 
that  its  angles  may  dnke  on  a  new  place.  And  thus  the  work 
be  continued  till  the  hole  become  18  or  20  inches  deep,  the 
deeper  the  better.  To  this  hole  a  double  wedge  is  to  be  exacily 
fitted,  lee  Fig.  V.  each  piece  being  12  or  13  inches  long,  and  lo 
made,  that  joined  together  they  may  form  a  cylinder,  cut  diago¬ 
nally.  The  two  Hat  tides  that  are  contiguous  are  to  be  greaied 
or  oiled,  to  dip  the  more  ealily  the  one  upon  the  other.  One  of 
the  pieces  which  is  to  be  uppermod,  mud  be  cut  round  into  a 
hollow  create  at  the  great  end,  for  fadening  to  it  with  a  thread  a 
cartridge  of  gun-powder,  about  half  a  pound  or  more  as  there  is 
occadon,  and  that  end  mud  be  pared  in  proportion  to  the  thick- 
nefs  of  the  padboard,  to  make  it  even  with  the  red  of  the  wedge. 
This  wedge  mud  have  a  hole  drilled  through  its  length  to  be 
filled  with  priming  powder  for  firing  that  in  the  cartridge,  and 
thrud  into  the  hole  with  the  round  fide  uppermod,  and  after¬ 
wards  the  other  wedge  be  driven  to  its  due  polition,  obferving 
that  they  both  fit  the  hole  in  the  rock  exaffly.  Then  on  the  end 
of  the  lower  wedge,  which  is  to.be  about  an  inch  longer  than 
that  of  the  upper,  priming  powder  is  to  be  laid,  and  a  piece  of 
V  o  l.  I.  ii  burning 
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burning  match  or  thread  dipt  in  brimttone  fattened  to  it,  that  the 
operator  may  have  time  enough  to  retire  before  the  powder  be 
fired,  which,  when  done  will  rend  the  Rock  to  pieces. 
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Inquiries  concerning  Agriculture.  Phil.  Tranf.  N°  5.  p.  pi. 

HE  Royal  Society  in  profecuting  the  improvements  of 
natural  knowledge  had  divided  themlelves  into  divers  com¬ 
mittees,  according  to  the  feveral  inclinations  and  ftudies  of  their 
members.  That  for  Agriculture,  began  their  work  with  drawing 
up  certain  heads  of  inquiries  for  procuring  a  faithful  and  iblid 
information  of  what  is  already  known  and  praflifed  in  that  branch 
of  knowledge,  and  for  giving  hints  of  what  further  improvements 
may  be  made  therein. 


I.  For  Arable  Ground . 

1.  The  feveral  kinds  of  foils  in  England ,  being  fuppofed  to  be 
either  fandy,  gravelly,  ttony,  clayey,  chalky,  light-mould,  heathy, 
marfhy,  boggy,  fenny,  or  cold  weeping  ground.  What  is  the 
foil  of  each  country,  and  how  prepared  for  arable  ? 

2.  What  peculiar  preparations  each  foil  undergoes  for  each 
kind  of  grain  5  what  kind  of  manure,  when,  how,  and  m  what 
quantity  laid  on  ? 

3.  At  what  foafons  and  how  often  ploughed,  and  the  kinds  of 
ploughs  uied  for  feveral  forts  of  ground  ? 

4.  How  long  the  feveral  grounds  lie  fallow  ? 

5.  How,  and  for  what  productions  heathy  grounds  may  be 
improved  ? 

6 .  What  ground  has  marie,  how  deep  it  lies,  and  what  the 
depth  of  the  marie  itlelf?  What  its  colour,  on  what  grounds 
uled  ?  What  time  of  the  year  to  be  laid  on,  how  many  loads  to 
an  acre  ?  What  grain  marled  land  will  bear,  and  how  many  years 
together,  how  iuch  marled  land  is  to  be  ufed  afterwards  ? 

7.  The  kinds  of  grain  and  feed  ufual  in  England ,  being 
wheat,  mifcelane,  rye,  barley,  oats,  peafe,  beans,  vetches,  buck¬ 
wheat,  hemp,  flax,  rape  $  what  forts  of  thefe  are  fown  in  each 
county,  and  how  prepared  ?  W  hether  by  Aeeping,  and  in  what 
kind  of  liquor?  Or  by  mixing  it,  and  with  what? 

8.  There  being  levered  forts  of  wheat,  oats,  barley,  peafe, 
beans,  £S?c.  Which  of  thefe  grow  in  each  county,  and  in  what 
foil,  which  of  them  thrive  bett,  and  whether  each  of  them 
require  a  peculiar  tillage,  and  how  they  differ  in  goodnels  ? 

<j.  What  are  the  particulars  obfervable  in  the  choice  of  feed- 
corn,.  and  all  kinds  of  grain,  and  what  kinds  of  grain  are  mo  A 
proper  to  fucceed  each  other?  10.  What 
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10.  What  quantity  of  each  kind  is  Town  on  the  ftatute-acre, 

and  in  what  leal  on  of  the  moon  and  year  ? 

ir.  With  what  ihftruments  they  harrow,  clod,  and  rowl,  and 

at  what  fealons  ? 

1 2.  How  much  an  acre  of  good  corn  generally  yields,  in  very 
good,  indifferent,  and  in  the  worft  years  ? 

1 3.  What  are  the  caufes  and  remedies  of  mildew,  blading,  and 
fmut,  being  lome  of  the  common  dileafes  of  corn  in  its  growth  ? 

14.  How  weeds,  worms,  flies,  birds,  mice,  moles,  &c.  are 
prevented  ? 

1 5.  Upon  what  occafions  young  com  is  cut  or  fed  in  the  blade, 
and  what  are  the  benefits  thereof  ? 

1 6.  What  are  the  feafons  and  ways  of  reaping  and  ordering 
each  fort  of  grain,  before  it  be  carried  off  the  ground  ? 

17.  What  are  the  feveral  ways  of  preferving  grain  in  the  ftraw, 
within  and  without  doors,  from  all  annoyance ;  as  mice,  heating, 
rain  ? 

18.  What  are  the  feveral  ways  of  feparating  the  feveral  forts 
of  grain  from  the  ftraw,  and  of  drefflng  them  ? 

19.  What  are  the  ways  of  preferving  any  ftores  of  grain  from 
the  annoyances  they  are  obnoxious  to  ? 

II.  For  Meadows. 

1.  How  the  above  mentioned  forts  of  foil  are  prepared,  when 
they  are  ufed  for  pafture  or  meadow  ? 

2.  How  the  common  annoyances  of  thefe  pafture  or  meadow- 
grounds,  as  weeds,  mofs,  four-grafis,  heath,  fern,  buflies,  briars, 
brambles,  broom,  rufhes,  fedges,  gorfe,  or  fuzzes,  are  prevented. 

3.  What  are  the  beft  ways  of  draining  marfhes,  bogs,  fens  ?  &c. 

4.  What  are  the  feveral  kinds  of  grafs,  and  which  the  beft  ? 

5.  What  are  the  .chief  circumftances  obfervable  in  the  cutting 
of  grafs ;  and  what  in  the  making  and  preferving  of  hay  ? 

6 .  What  kind  of  grafs  is  fitted  to  be  prel'erved  for  winter 
feeding  ;  and  what  grafs  is  beft  for  iheep,  cows,  oxen,  horfes, 
goats  ?  &c. 

M-  Vilette’j  burning  Concave.  Phil.  Tranf  N°  d.  p. 96'. 

TH  E  figure  of  this  concave  is  round,  and  about  30  inches  in 
diameter,  its  focus  or  burning  point  about  3  foot  diftant 
from  the  center  of  the  glafs,  and  about  \  a  Louis  (for  in  magni¬ 
tude.  One  may  pafs  his  hand  nimbly  through  it  -9  for  if  it  be 
held  there  a  fecond  of  time,  there  is  danger  of  getting  much  hurt. 
Green  wood  takes  fire  in  it  in  an  inftant,  A  imall  piece  of  pot 

B  z  ~  iron 
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iron  was  melted  in  40  feconds,  a  diver  piece  of  1 5  pence  was 
pierced  in  .  A  great  nail  was  melted  in  30^.  The  end  of  a 
iworcl-blade  of  Olinde  was  burned  in  43V,  A  brafs  counter  was 
pierced  in  A  piece  of  red  copper  was  melted  in  42^.  A 
piece  of  a  chamber  quarry’  ftone  was  vitrified  in  45 Steel  of 
which  watch  fprings  are  made  was  melted  in  9^.  A  mineral 
Hone,  fuch  as  is  ufed  in  harquebufies  a  rouet  was  calcined  and 
vitrified  in  a  iecond,  and  a  piece  of  mortar  in  52^.  In  fhort, 
there  is  hardly  any  body,  which  this  fire  is  not  capable  of  either 
melting  or  vitrifying.  As  the  bignefs  of  the  focus  is  but  fin  all, 
fio  none  but  little  pieces  can  be  expofed  to  it,  for  a  greater  bulk 
would  require  much  time  to  produce  its  effect. 

Milk  found  in  Veins,  infiead  of  Slood  5  and  Grafs  in  the  Wind- 
fifes  of  fome  Animals .  Phil.  Tranf.  N°  d.  p.  100,  &c. 

A  Curious  perfon,  fome  time  ago,  wrote  from  Saris,  that 
upon  opening  a  man’s  vein,  they  found  milk  inftead  of 
blood.  This  is  alfo  confirmed  by  Dr.  Lower,  who  fays,  that  a 
maid,  after  eating  a  good  breakfaft,  about  feven  in  the  morning, 
was  let  blood  in  her  foot  about  eleven  the  fame  day  5  the  firft 
blood  wras  received  in  a  porringer,  and  in  a  little  time  it  turned 
white  3  the  I  aft  blood  was  recei  ved  in  a  faucer,  which  became 
white  immediately,  like  the  white  of  a  cuftard^  within  five  or  fix 
hours  after,  the  Doffor  faw  both  5  and  that  in  the  porringer  was 
half  blood,  half  chyle,  fwimming  upon  it  like  a  ferum,  as  white 
as  milk  3  and  that  in  the  faucer  all  chyle,  without  the  leaft  ap¬ 
pearance  of  a  drop  of  blood  5  and  when  he  heated  them  feperately 
over  a  gentle  fire,  they  both  hardened,  like  the  white  of  an  egg, 
or  the  ferum  of  blood  when  heated,  but  much  whiter.  This 
maid  was  then  in  good  health,  and  of  a  very  florid  clear  com¬ 
plexion,  and  only  let  blood  becale  ilie  never  had  her  couries. 

To  theie  oblervations  Dr.  Seal  adds  a  phenomenon  of  iome 
refemblance  to  them,  which  he  had  above  20  years  ago  from 
L’homas  Day  an  apothecary  at  Cambridge  5  that  himfelf  let  a  man 
blood  in  the  arm,  which  was  as  white  as  milk  5  as  it  run  out  of 
his  arm  it  had  a  little  dilute  reclnels,  but  as  it  fell  into  the  vefle], 
it  was  prefently  white,  and  continued  like  drops  of  milk  on  the 
pavement.  Dr.  Bade’ s  conjeflure,  a  phyfician  at  Cambridge , 
was,  that  the  patient  had  fed  much  on  fifh;  affirming  withal, 
that  he  would  have  focn  become  leprous,  if  it  had  not  been  pre¬ 
vented  by  phyfick. 

The  other  particular  mentioned  in  the  title,  was  communicated 
by  Mr.  Soyle 3  Dr.  Clarke  and  Dr.  Lower  giving  him  an  account 

of 
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of  a  very  odd  kind  of  obfervation:  One  of  them  alTuring  him, 
that  he  had  feveral  times  found  in  the  lungs  of  iheep,  confide- 
rable  quantitie-s  of  grafs  in  the  very  branches  of  the  Afpera 
Arteria^  or  wind-pipe:  Rnd  the  other  inform’d  him,  that  a  few 
weeks  fince,  he  and  a  couple  of  pnyficians  were  invited  to  look 
upon  an  ox,  that  had  almofl  for  two  or  three  days  continually 
held  his  neck  upright,  and  died  of  a  difeafe  the  owner  could 
not  guefs  at;  whereupon,  opening  the  throat,  they  found  the 
very  trunk  of  the  Afpera  Artefia  fluffed  with  grafs,  as  if 
thruft  into  it  by  force ;  which  may  make  one  wonder  how  fuch 
a  quantity  of  grafs  could  get  in  there;  and  how  being  there, 
iuch  an  animal  could  live  with  it  fo  long. 

Petrification,  by  Mr.  Boyle.  Phil.  Tranf.  N°  6.  p.  ioi. 

A  Gentleman  informed  him  he  lit  on  a  place  in  thefe  parts 
of '  England,  viz.  about  Oxford,  where,  though  there  be 
no  petrifying  fpring,  wood  is  turned  into  flone  in  the  fandy 
earth  itfelf,  in  a  better  manner,  than  by  any  petrifying  water 
he  ever  law. 

Upon  making  experiments  on  this  wood,  he  found  it  very 
hard  and  fixed.  Mr.  ‘Boyle  mentions  alio  a  certain  flone, 
thought  to  be  a  petrified  bone,  with  the  marrow  taken  out* 
being  in  fhape  like  it;  but  with  a  proper  Menflruum,he  found* 
that  he  could  eafily  diffolve  it,  like  other  loft  llones;  and 
thinks  it  may  poffibly  anfwer  the  fame  medicinal  intentions*  with 
Ofteocolla ,  or  the  glew-bone. 

Of  the  Nature  of  a  certain  Stone  found  in  the  Head  of  a  Serpent 

in  the  Indies.  Phil.  Tranf.  N°  6.  p.  102. 

SI  R  Philiberto  Vernatti  fent  from  Java  to  Sir  Robert  Moray, 
for  the  repofitory  of  the  Royal  Society,  a  certain  done* 
which  he  affirmed  to  be  found  in  the  head  of  a  lbake, 
which  laid  on  a  wound,  made  by  any  venomous  creature,  flicks 
to  it,  and  draws  out  all  the  poilon;  and  then,  being  put  into 
milk, it  is  faid,to  difcharge its poifon therein,  and  turns  it  blue* 
in  which  manner  it  mull  be  ufed  till  the  wound  be  cleanfed.  ? 

1  his  relation  has  been  fince  confirmed  by  M.  I'loevenot  in 
his  travels;  who  fiiys,  that  in  the  Haft- Indies,  and  in  the 
kingdom  of  fjuamfy  in  China ,  there  is  found  a  Hone  in  the 
head  of  a  certain  ferpent,  which  they  call  by  a  name  fignifying 
a  hairy  lerpent,  which  heals  its  bite,  that  elfe  would  be  mortal 
in  24.  hours.  This  flone  is  round,  white  in  the  middle,  and 
about  the  edges  blue  or  greenifh  5  being  applied  to  the  wound, 
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it  adheres  to  it,  and  falls  not  off,  till  it  has  ext  rafted  the  poifon ; 
then  they  wafh  it  in  milk,  wherein  it  is  left  a  while,  till  it  returns 
to  its  natural  condition.  If  it  be  put  the  fecond  time  on  the 
wound,  and  flick  to  it,  it  is  a  fign,  all  the  poifon  was  not  ex- 
trafted  by  the  firft  application  5  but  if  it  ftick  not,  it  is  certain 
that  all  the  poifon  is  drawn  out. 

Of  the  Method  of  making  Salt-petre  in  the  Mogul’;  Dominions , 
by  M.  Thevenot.  Phil.  Tranf.  N°  <5.  p.  109. 

SALTPETRE  is  found  in  many  places  of  the  E  aft- Indies, 
but  chiefly  about  Agra,  and  in  villages,  formerly  very  popu¬ 
lous,  but  now  deferted.  It  is  extrafted  out  of  three  forts  of  earth, 
black,  yellow,  and  white:  The  beft  is  that  taken  from  the  black, 
as  being  free  from  common  fait.  They  work  it  in  this  manner  : 
Firft  they  make  two  pits,  flat  at  bottom,  like  thole  wherein  com¬ 
mon  fait  is  made  •  one  of  them  which  has  more  compals  than  the 
other,  they  All  with  earth,  on  which  they  let  water  run,  ana  tread¬ 
ing  it  with  their  feet,  reduce  it  to  the  confidence  of  a  pap,  and  lb 
let7  it  (land  for  two  days,  that  the  water  may  extraft  all  the  fait 
that  is  in  the  earth:  Then  this  water  runs  into  another  pit  m 
which  it  cryftallizes  into  falt-petre.  They  boil  it  once  or  twice 
in  a  cauldron,  according  as  they  would  have  it  whiter  and  purer  j 
while  over  the  fire,  they  icum  it  continually,  and  nil  it  out  into 
earthen  pots  that  hold  each  25  or  30  pounds,  and  theie  they 
expofo  to  clear  nights;  and  if  any  impurity  remain,  it  will  iaii  to 
the  bottom ;  afterwards  they  break  tne  pots  and  dry  the  ialt  in  the 
fun. 

Changes  likely  to  be  difeovered  in  the  Moon ,  by  M.  Auzout, 

Phil,  tranf.  N°  7.  p.  120. 

I  Sometimes  think  that  the  earth  muft  appear  to  the  fuppofod 
inhabitants  of  the  moon,  with  a  different  face  in  the  ieveral 
iealons  of  the  year ;  and  to  have  another  appearance  m  winter, 
when  fcarcely  any  thing  is  green  on  a  great  part  of  the  earth  ; 
when  there  are  countries  all  covered  over  with  fnow  5  others  with 
water,  others  all  obfeured  with  clouds,  and  that  for  many  weeks 
together  ;  another  infpring,  when  the  forefts  and  fields  are  green  ; 
another  in  lummer,  when  the  whole  are  yellow,  &c.  Methinks iucli 
changes  are  confiderable  enough  to  be  obforved,  by  realon  of  the 
different  refleftions  of  light,  fince  io  many  differences  ot  Lgnt 
are  ieen  in  the  moon.  \Ve  have  rivers  confiderable  enough  to 
be  feen,  and  they  enter  far  enough  into  the  land,  and  have 

breadth  Efficient  to  be  cbfervcd.  There  are  fluxes  m  certain 

places 
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places  that  reach  into  large  countries,  lufficient  to  make  there 
iome  apparent  change  $  and  in  Tome  of  our  feas,  there  float  fome- 
times  fuch  bulky  maffes  of  ice,  as  are  far  greater  than  the  objects  we 
are  affured  we  can  fee  in  the  moon.  Again  we  cut  down  whole 
forefts  and  drain  marfhes,  of  an  extent  large  enough  to  caule  a 
notable  alteration  5  and  men  have  made  fuch  works  as  have  pro¬ 
duced  changes  great  enough  to  be  perceived.  In  many  places 
are  vulcano’s,  that  feem  big  enough  to  be  diltinguilhed,  eipecially 
in  the  fliadow.  And  when  forelts  and  towns  of  great  extent  are 
on  fire,  it  can  hardly  be  doubted  but  theie  luminous  objebts 
would  appear,  either  in  an  eclipfe  of  the  earth,  or  when  luck 
parts  of  the  earth  are  not  illuminatad  by  thd  fun:  But,  I  know 
no  man  who  as  yet  obferved  fuch  things  in  the  moon  5  and  one 
may  be  rationally  aflured,  that  there  are  no  vulcano’s  there,  or 
that  none  of  them  burn  at  this  time.  And  this  all  curious  men, 
that  have  good  telelcopes,  fliould  well  obferve :  And,  I  doubt 
not,  that  it  we  had  a  very  particular  map  of  the  moon,  that  we, 
or  our  poflerity  would  find  iome  changes  in  her.  And  if  the 
maps  of  Hevelius,  jDivini ,  and  Riccioli ,  be  exad,  I  can  lay,  I 
have  leen  there  places  considerable  enough,  where  they  put  parts 
ithat  are  clear,  w  hereas  l  there  fee  dark  ones.  ’Tis  true,  if  there 
be  leas  in  the  moon,  it  can  hardly  fall  out  otherwife  than  on 
our  earth,  where  alluviums,  or  new  accelfions  of  land  are  made  in 
Iome  places,  and  the  lea  gains  on  the  land  in  others  5  I  fay,  if 
thefe  lpots,  to  be  leen  in  the  moon  be  feas,  as  it  is  generally 
thought  •  whereas,  I  have  many  reaions  to  the  contrary.  And 
I  have  iometimes  thought,  that  polftbly,  all  the  leas  of  the  moon 
were  on  the  other  hemifphere,  and  that  this  might  be  the  realbn 
the  moon  revolves  not  on  his  axis,  as  our  earth,  wherein  the 
lands  and  leas  are,  as  it  w?ere,  balanced :  This  alio  may  be  the 
1  caule  of  the  non-appearance  of  clouds  there,  or  of  any  vapours 
'Confiderable  enough  to  be  feet),,  as  are  raifed  from  the  earth  5  and 
that  this  ah  fence  of  vapours  may  alfo  be  the  realbn  that  there  is 
no  twilight  there,  as  it  leems  there  is  none  *  I  my  lelf  at  lead: 
not  being  able  to  difcern  any  :  For  methinks,  the  reputed  inha¬ 
bitants  ol  the  moon  might  fee  our  twilight,  feeing  it  is  far 
ftronger  than  the  light  afforded  us  by  the  moon,  even  when 
full  5  for  a  little  after  fun-let,  when  we  receive  no  more  the  firlt 
light  of  the  lun,  the  iky  is  far  clearer  than  it  is  in  the  wired: 
night  of  the  full  moon.  And  fince  w>e  obferve  in  the  moon,  m 
her  inc reale  or  decreale,  the  light  flic  receives  from  the  earth  ; 
we  cannot  doubt  but  the  people  of  the  moon,  fliould  life  wile  lee 
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in  the  earth  the  light  wherewith  the  moon  illuminates  it,  with 
perhaps,  the  difference  of  their  bignefs.  Much  more  than,  iliould 
they  fee  the  crepulcular  light,  being,  as  was  faid,  incomparably 
greater^  yet,  we  fee  not  any  faint  light,  beyond  the  iedlion  of 
the  light, ’which  is  almoft  every  where  equally  ftrong,  and  we  there 
diftinguifh.  nothing  at  all,  not  lo  much  as  that  cleared:  part  cal¬ 
led  Aristarchus  or  ^Porphyrites,  as  I  have  often  tried  5  although 
one  may  there  fee  the  light  which  the  earth  lends  thither,  which 
is  fometimes  lo  ftrong,  that  in  the  moons  decreaie,  1  have  often 
diftindtly  feen  all  the  parts  of  the  moon,  that  v/ere  not  enlight¬ 
ened  by  the  fun,  together  with  the  difference  of  the  clear  parts  and 
the  fpots,  fo  far  as  to  be  able  to  difcern  them  all.  The  fhadows 
alio  of  all  the  cavities  of  the  moon,  feem  to  be  ftronger  than 
they  would  be  if  there  were  a  fecond  light.  For  although  afar 
off  the  ihadows  of  our  bodies,  environed  with  light,  leem  to 
us  almoft:  dark,  yet  they  do  not  appear  fo  much  as  the  Ihadows 
of  the  moon  do  3  and  thole  upon  the  edge  of  the  fedtion,  Ihould 
not  appear  in  the  like  manner.  But  I  will  determine  nothing  of 
any  of  thele  things.  . 

‘fo  medfure  Diftances  at  one  Station ,  by  M.  Auzout*  Phil. 

Tranf  N°  7.  p.  124. 

1  Found  long  lince  a  method  of  meafuring  with  a  great  telelcope 
from  one  ftation  the  diftance  of  objedis  on  the  earth.  The 
practice  does  not  altogether  anfwer  the  theory,  becaufe  the  length 
of  the  telelcope  admits  offorne  latitude,  yet  it  comes  near  enough, 
and  perhaps,  is  as  juft,  as  moft  of  the  ways.commoffly  ufed  with 
inftruments.  if  we  confider  the  theory  only,  an  ordinary  tele¬ 
lcope  may  be  employed,  whofe  eye-glafs  mull  be  convex:  For  by 
putting  the  glalfes  at  a  little  greater  diftance  than  they  are,  pro- 
portionably'to  the  diftance  for  which  it  is  to  lerve,  and  by  adding 
to  it  a  new  eye-glals,  the  objedt  wilTbe  feen  d i Hindi,4 i ho’  obfcurc  ; 
and  if  the  eye-glals  be  convex,  the  objedl  vgp  appear  eredl.  They 
may  be  done  two  manner  of  ways,  either  by  leaving  the  telelcope 
in  its  ordinary  fituation,  the  objedt-glafs  before  the  eye-glals  3  or 
fhy  inverting  it,  and  putting  this  before  that.  But  if  any  will  ule 
two  object  glalfes,  whole  focus’s  are  know?n,  their  diftances  will 
be  alio  known,  it  you  luppofe  the  focus  of  the  firftB,  and  that  of 
the  fecond  C,  and  the  diftance  given  B-j-2  D,  and  that  D* — C 
fie  equal  to  F  3  for,  this  diftance  will  be  equal  10  B  -ft*  C  —j—  F  — 
r  F1  Cz.  And  if  you  have  the  focus  of  the  lirft  objedt-glafs  equal 
to  B,  the  diftance  at  which  the  fecond  glais  is  to  be  put,  equal 

to 


to  B 


CD 


to 


D 
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t  D,  the  focus  of  the  fecond  glafs  will  be  found  equal 
And  if  you  would  have  the  object  magnified  as  much 


with  thele  two  glaffes  as  it  would  be  with  a  fingle  one,  whole 
focus  fhould  be  of  die  diftance  given,  having  the  focus  of  the 
obietl-glafs  given  equal  to  B,  and  the  diftance  given  to  B-pD; 
the  diftance  between  the  firft  and  fecond  glafs  will  be  equal 
2  B 1  *gj —  2  B  D 

to - — - — ;  whence  fubdu&ing  B  f  the  focus  of  the  obiefl 

2B  +  D  bd 

given  )  there  remains  - - •,  and  if  this  fum  be  fuppofed  equal 

2  B  — j—  D 

to  C,  we  fhall  eafily  know  by  the  proceeding  rule ,  the  focus  of 
the  fecond  glais.  A 

A  Way  of  preparing  a  Liquor  that  will  fink,  into  and  colour  the 
whole 'Body  of  Marble  5  fo  that  a  ‘Picture  drawn  on  its  Sur¬ 
face,  will  appear  alfo  in  its  inmoft  Parts,] by  A.  Kercher, 
Phil.  Tranf.  N°  5.  p.  125. 

jj--  ■ 

E  colours  are  thus  prepared  3  take  of  aqua-fortis,  and 
JL  aqua-regia,  two  ounces  of  each  j  of  lal-armoniac  one  ounce, 
of  the  belt  fpirit  of  wine,  -two  drams  5  as  much  gold  as  may  be 
had  for  four  ihillings  and  fix  pence  ;  of  pure  lilver  two  drams. 
Thele  materials  being  provided,  let  the  lilver,  when  calcined, 
be  but  into  a  vial  5  and  having  poured  upon  it  the  two  ounces 
of  aqua-fortis,  let  it  evaporate,  and  you  will  have  a  water,  yield  - 
ing  firft  a  blue,  and  afterwards  a  black  colour  :  Likewile,  put 
the  gold,  when  calcined,  into  a  vial,  and  having  poured  the  ’aqua 
regia  on  it,  fet  it  by  to  evaporate  3  then  pour  the  fpirit  of  wine 
upon  the  lal-armoniac,  leaving  it  alfo  to  evaporate  5  and  you  will 
have  a  golden  coloured  water,  which  will  afford  divers  colours.- 
And  after  this  manner  you  may  extract  many  tintlures  of  co¬ 
lours  out  of  other  metals:  This  done,  you  may,  by  means  of  thele 
tw'o  waters,  paint  what  pi 61  u re  you  pleale  upon  white  marble  of 
the  fofter  kind,  renewing  the  figure  every  day  for  fome  time  with 
iome  frelh  fuperadded  liquor  3  and  you  will  find  that  the  piTure 
has  penetrated  the  whole  folidity  of  the  ftone,  fo  that  cutting  it 
into  as  many  parts  as  you  will,  it  will  always  reprelent  to  you 
the  lame  figure  on  both  fides. 

But  whether  this  experiment  luccecd  or  not  •  it  is  certain  that 
Mr.  Bird ,  a  ftone  cutter  at  Oxford ,  has  many  years  ago  found 
out  a  way  of  doing  the  fame  thing,  and  pr  a  tilled  it  fur  a  long 

V  o  l,  i.  C  •  time 
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time :  That  is,  he  can  apply  a  colour  to  the  outiide  of  polifhed 
marble,  that  lhall  link  a  confiderable  depth  into  the  body  of  the 
(tone,  and  reprelent  the  lame  figures  that  are  on  its  outiide, 
deeper  or  fhallower,  in  proportion  to  the  time  of  application. 
Several  pieces  of  which  are  to  be  leen  in  Oxford ,  London,  and 
ellewhere.  And  lb  me  of  them  being  lliown  to  his  ma  jelly,  loon 
after  the  reftoration,  they  were  broken  in1  his  prefence,  and  found 
to  anlwer  expectation. 


i 

An  Account  of  an  odd  Spring  in  Weflphalia;  as  alfo  of  Salt- 
Springs,  and  the  f  raining  of  Salt  Water.  Phil.  TranL 
dSi0  7."  p.  1-7. 


IN  the  Diocefe  of  Laderhorn  in  Weftphalia ,  there  is  a  fpring 
which  difappears  twice  in  24  hours,  returning  always  at  the 
end  of  fix  hours  with  a  great  noiie,  and  lo  forcibly  as  to  drive 
three  mills  not  far  from  its  fource.  It  is  called  the  "Bolder -horn , 
that  is,  the  boifterous  fpring. 

It  is  oblerved,  that  no  fait  water  containing  any  metal  in  it, 
can  be  boiled  in  a  vellel  of  the  fame  metal,  except  vitriol  in 
copper  veffels. 

To  l’eparate  fait  from  fait  water  without  fire,  take  a  veflel  of 
wax,  hollow  within,  and  every  where  tight  •  and  plunge  it  into 
the  lea,  or  into  other  fait  water,  there  will  be  made  fuch  a  lepa- 
ration,  that  the  veficl  wall  be  full  of  fweet  water,  the  lalt  remain¬ 
ing  behind :  But  though  this  water  have  no  faltifli  tafte,  yet  there 
will  be  found  a  fait  in  the  effay,  which  is  the  lpirit  of  lalt,  lub- 
tile  enough  with  the  water  to  penetrate  the  wax. 


A  he  injjeffiing  of  Liquors  into  Animals,  ascertained  to  its  true 
Inventor.  Phil.  Tranfi  N°  7.  p.  128. 

IT  is  well  known,  that  about  fix  years  ago  (the  date  of  this 
paper  being  December  1 6^ 6  5 ,  before  which  time  no  one  ever 
pretended  to  have  thought  of  it )  the  ingenious  Dr.  Christopher 
Wren ,  then  Savilian  profefior  of  aftronomy,  communicated  to 
the  honourable  Mr.  Boyle,  Dr.  Wilkins ,  and  others,  that  he  could 
eafily  convey  any  liquor  into  the  mafs  of  blood,  by  making  liga¬ 
tures  on  the  veins,  opening  them  between  the  ligature  and  the 
heart,  and  putting  into  them  (lender  pipes  or  quills  fallened  to 
bladders  containing  the  matter  to  be  injeded.  Upon  this  Mr. 
Boyle  cauied  leveral  experiments  to  be  made  on  dogs,  by  injeCfing 
opium  and  the  infufion  of  Crocus  Metallorum,  and  it  was  found 
that  the  former  itupified,  and  the  latter  fet  them  a  vomiting  to 
luch  a  degree  that  they  died.  It  was  perceived  that  befides  the 

medical 
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medical  ufcs  of  this  invention,  it  might  alio  lerve  for  anatomical 
purpoles,  and  by  thus  filling  and  diftending  the  veftels  of  animals, 
new  ones  might  be  dilcovered. 

OJ  a  remarkable  Spring  near  Paderborn  in  Germany.  Phil. 

T'ranf.  N°  S.  p.  133. 

IN  the  Diocefe  of  e. 'Paderborn ,  about  two  leagues  from  that 
town,  is  a  Ipring,  called  Met  borne,  with  three  ftreams,  two 
whereof  are  not  above  i  |  foot  diftant  from  each  other,  and  yet 
ofio  different  qualities,  that  one  of  them  is  limpid,  bluilh,  luke¬ 
warm,  and  bubbling  3  containing  fal-armoniac,  oker,  iron,  vitriol, 
alum,  lulphur,  nitre,  and  orpiment.  It  is  uied  againft  epilepfies, 
diftemper’d  Ipleens,  and  the  worms  3  the  other  is  as  cold  as  ice, 
turbid,  and  whitilh,  much  ftronger  in  tafte,  and  heavier  than 
the  former  3  containing  much  orpiment,  lair,  iron,  nitre,  lome 
ial-a  rmoniac,  alum,  and  vitriol.  All  birds  that  drink  of  this 
latter  are  obierved  to  die,  and  this  I  have  experienced  mylelf  by 
taking  lome  of  it  home,  and  giving  it  to  poultry  after  eating  oats, 
barley,  and  bread  crumbs  3  for  loon  after  drinking  it,  they 
became  giddy,  reeled  and  tumbled  on  their  backs  with  convul¬ 
sions,  and  lo  died  with  their  legs  very  much  extended:  Giving 
them  common  lalt  immediately  on  drinking  it,  they  died  not  io 
foon3  and  giving  vinegar  they  died  not  at  all,  but  ieven  or  eight 
days  after  were  troubled  with  the  pip  3  upon  opening  thole  that 
died,  their  lungs  were  found  quite  Shrivelled  3  yet  people  troubled 
with  worms,  diluting  a  little  quantity  of  it  in  common  water, 
have  thereby  killed  and  dilcharged  great  numbers  of  them  3  and 
though  it  makes  them  lick,  yet  not  to  a  degree  of  endangering 
their  lives.  The  third  dream  lying  lower  than  the  other  two, 
and  about  20  paces  diftant  from  them,  is  of  a  greemih  colour, 
very  clear,  and  of  a  fourifh-fweet  tafte,  which  is  agreeable 
enough.  Its  weight  is  a  mean  between  that  of  the  other  two, 
whence  it  is  probable  that  it  is  a  mixture  of  both  meeting  in  that 
place  3  to  confirm  which,  we  mixed  equal  quantities  of  thole  two 
with  a  little  common  well-water,  and  found  upon  ftirring  them 
together,  and  buffering  them  to  lcttle,  that  they  produced  a 
water  of  the  fame  colour  and  tafte  with  this  third  itream. 


Of  the  ricbefi  Salts  in  Germany.  Phil.  Tranf.  N°  8.  p.  136". 

T-  H  E  fait  fprings  at  Hall  in  Saxony  are  four,  called  Gut- 
jab  r,  the  "Dutch  Spring,  the  \Vettritz> ,  and  the  Hackel- 
dorn.  The  three  firft  contain  above  ieven  parts  of  fait,  three  of 
marcafites,  and  14  of  water.  The  laft  holds  leis,  but  yields  the 

C  z  pureft 
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pured  fait.  They  are'(befides  their  ordinary  ufe)  employed 
medicinally  to  bath  in,  and  a  fpirit  is  extracted  from  them,  ex¬ 
hibited  -with  fuccefs  againft  venom,  and  the  putrefaction  of  the 
lungs,  liver,  reins,  and  ipleen. 

The  fait  water  at  Lunenburgh  being  more  greenifh  than  white, 
and  not  very  transparent,  is  of  the  fame  nature  and  contents  with 
that  of  Hall.  It  has  a  mixture  of  lead  in  it,  which  hinders  its 
boiling  in  pans  of  that  metal :  And  if  it  contained  no  lead  at  all, 
It  would  not  be  lb  good,  that  metal  being  judged  to  purify  the 
water:  Whence  the  Lunenburg  fait  is  prefered  to  all  others  made 
of  (alt  fpnngs. 

•  • 

Swarms  of  ft  range  and  mifchievous  Infebfs  in  -  New  England. 

Phil.  TranC  N°  8.  ^137. 

SOME  few  years  fince  in  New  England ,  there  was  fuch  a 
fwarm  of  a  certain  fort  of  inleCls,  that  for  the  (pace  of  200 
miles  dedroyed  all  the  trees  of  the  country.  There  was  found 
a  great  number  of  holes  in  the  ground,  out  of  which  they 
broke  forth  in  the  form  of  maggots,  which  became  flies,  with  a 
kind  of  tail  or  ding,  which  they  (truck  into  the  tree,  and  thereby 
envenomed  and  killed  it. 

Lthe  Brooding  of  Snakes  and  Vipers.  Phil.  Tranf  N°  8.  p.  198“ 

Hp  HERE  is  this  difference  between  the  brooding  of  (hakes 
1.  and  vipers  9  the  (hakes  lay  their  eggs  in  dunghills,  by 
whole  warmth  they  are  hatched :  But  the  vipers  brood  their  eggs 
within  their  bellies,  and  bring  forth  live  vipers.  To  which  may 
be  added,  that  fome  affirm  to  have  feen  fnakes  lie  on  their  eggs 
like  hens. 

Eo  p referve  Ice  and  Snow,  by  Mr.  W.  Ball.  Philof  Tranf. 

IS0  8.  p.  139. 

TH  E  fnow  and  ice-houfes  at  Leghorn  in  Italy ,  are  commonly 
built  on  the  fide  of  a  deep  hill,  being  only  a  deep  hole  in 
the  ground,  by  which  means  they  ealily  make  a  paffage  out  from 
the  bottom  of  it,  to  carry  ’away  all  the  water,  which  elle,  flagnat- 
ing  there,  would  melt  the  ice  and  (how.  They  are  thatched  with 
draw,  in  the  diape  of  a  fauce-pan  cover,  that  the  rain  may  not 
come  at  them.  rl  his  pit  is  fi  led  full  of  (how  or  ice,  which  mud 
be  of  the  pared  water,  becaule  to  be  uled  in  their  wine  9  after  fird 
fpreading  the  bottom  over  with  chaff,  and  I  think  they  ufe 
barley- chaff.  Then,  as  they  put  in  the  ice  or  fnow  (  which  latter 
they  ram  down  )  the  fides  are  thick  lined  with  this  chaff,  and  it 
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is  afterwards  covered  over  with  it :  And  in  half  a  year’s  time, 
’tis  found  not  to  lofe  an  eighth  part  of  its  firfl  weight.  When¬ 
ever  it  is  taken  out  into  the  air,  they  wrap  it  up  in  this  chaff,  and 
it  keepvS  exceeding  well. 

The  other  ufual  way  both  in  Italy  and  other  countries  to  pre- 
lerve  fnow  and  ice,  is  with  ftraw  or  reed. 

• 

'Directions  for  Seamen  bound  for  long  Voyages,  by  Mr,  Rook. 

Phil.  Tranf.  N°  «.  p.  140. 

IT  being  the  deflgn  of  the  Royal  Society,  for  the  better  attain¬ 
ing  the  end  of  their  inflitution  to  ftudy  nature  rather  than 
books,  and  from  the  appearances  ihe  preients  to  compofe  fuch  a 
hiftory  as  may  lay  a  foundation  lor  folid  and  ufeful  philofophy  5  • 
for  this  pur  pole  they  oave  orders  to  feveral  of  their  members, 
and  among  others  to  Mr.  Rook ,  geometry  profeffor  of  Grejbam 
college,  to  draw  up  heads  of  inquiries  for  the  diredion  of  feamen 
m  making  obiervations  in  their  voyages,  which  he  accordingly 
executed,  and  are  as  follows: 

1.  To  obferve  the  declination  of  the  compafs,  or  its  variation 
from  the  meridian,  and  withal  the  longitude  and  latitude  of  the 
place  where  fuch  obfervation  is  made,  and  to  let  down  the  me¬ 
thod  of  taking  them. 

2.  To  carry  dipping  needles,  and  obferve  their  inclination: 

3.  Carefully  to  obferve  the  tides,  in  as  many  places  as  poifible, 
with  all  their  circumflances,  as  the  precife  time  of  ebbing  and 
flowing  in  rivers,  at  capes  5  the  way  of  their  currents,  the  perpen¬ 
dicular  diftance  between  thehigheft  tide  and  lowed:  ebb  in  lpring 
and  neap-tides  3  what  day  of  the  moon’s  age,  and  at  what  times 
pi  the  year  the  higheft  and  loweft  tides  happen. 

4.  To  make  plots  of  the  profpedl  of  coalts,  ports,  promontories, 
and  lflands,  marking  the  bearings  and  diflances  as  near  as  poflible. 

5.  To  found  and  mark  the  depth  of  coafts,  ports,  and  other 
places,  near  the  fhore. 

6.  To  oblerve  in  all  foundings  the  nature  of  the  ground  at 
the  bottom  of  the  fea,  whether  it  be  clay,  fand,  rock,  &c. 

7.  To  keep  a  regilter  of  all  changes  of  wind  and  weather  at 
all  hours,  both  night  and  day,  the  point  the  wind  blows  from, 
and  whether  ftrong  or  weak  3  the  rains,  hail,  lnow,  &c.  the  pre- 
cile  time  of  their  beginning  and  continuance,  efpecially  hurricanes 
and  lpoutS3  and  above  all,  carefully  to  oblerve  the  trade  winds, 
about  what  degrees  oi  latitude  and  longitude  they  firft  begin  3  where 
and  when  they  ccafe,  change,  or  grow  ftronger  or  weaker,  and 
how  much. 


8.  To 
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8.  To  obferve  all  extraordinary  meteors,  lightnings,  thunders, 
ignesfatui ,  comets,  &c.  marking  the  places  and  time  of  their  ap¬ 
pearing,  continuance,  &c. 

9.  To  carry  with  them  good  fcales  and  glafs  vials  of  a  pint  or 
ib,  with  narrow  mouths,  to  be  filled  with  fea  water  in  different 
latitudes,  in  order  to  know  its  weight,  as  well  of  water  near  the 
furface  as  at  greater  depths. 

5 1?  find  the  Dtfiance  of  the  Sun  and  Moon  by  the  Parallax. 

Phil.  Tranf.  ISi°  9.  p.  151. 

THE  finding  this  diftance  may  prove  of  important  life  for 
perfecting  aftronomy,  and  for  the  better  eltablifhing  of 
*  the  dodrine  of  refractions.  For  executing  which,  the  following 
method  is  propofed,  viz.  That  at  certain  times  agreed  on  by  two 
oblbrvers,  ufing  large  and  proper  telelcopes,  with  a  meaiuring 
rod  placed  within  the  eye-glafs,  at  a  convenient  diftance,  that  it 
may  be  diftinCtiy  leen,  and  may  ferve  for  meaiuring  fmall  dif- 
tances  to  minutes  and  feconds$  let  each  of  them  thus  furmfhed, 
obierve  the  vifible  way  of  the  moon  among  the  fixt  ftars,  by 
taking  her  exaCf  diftance  from  any  ftar  that  lies  in  or  very  near 
her  way,  together  with  the  exaCc  time  of  fuch  appearance,  and 
the  then  apparent  diameter  of  her  diik :  Continuing  theie  obfer- 
vations  every  time  for  two  or  three  hours,  fo  that  two  exaCf  ones 
of  her  apparent  place  among  the  fixt  ftars  being  made  at  the  lame 
time,  at  two  places  diftant  in  latitude,  and  nearly  under  the  fame 
meridian,  her  true  diftance  may  be  thence  collected,  not  only  for 
that  time,  but  at  all  other  times  by  any  fingle  obierver,  viewing 
her  with  a  telelcope,  and  meafuring  exactly  her  apparent  diameter. 
It  were  alfo  to  be  wilhed  that  in  any  coniiderable  eclipfe  of  the 
fun,  they  would  alio  obierve  the  exaCt  meafure  of  the  greateft 
obicuration  compared  with  the  apparent  diameter  of  the  diik. 
Fo^  by  this  means,  on  finding  exaCtiy  the  diftance  of  the  moon, 
that  of  the  fun  will  eaiily  be  deduced. 

The  propereft  time  for  making  obfervations  of  the  moon,  will 
be  when  ihe  is  about  a  quarter  or  fomewhat  iefs  illuminated,  be- 
caufe  then  her  light  is  not  lb  bright,  but  that  with  a  good  tele¬ 
lcope  ihe  may  be  obierved  to  pals  dole  by,  and  lometimes  over 
feveral  iixt  ftars,  which  is  about  four  or  five  days  before  or  after 
her  change :  Or  elfe  at  any  other  time,  when  the  moon  paffes 
near  or  over  lome  of  the  bigger  fort  of  fixt  ftars  5  which  may  be 
eaftly  calculated  and  forefeen :  Or  belt  of  all,  when  there  is  any 
total  ecliple  of  the, moon,  for  then  the  fmalleft  telefcopical  ftars 
may  be  leen  clofe  to  her  body. 


Baro- 
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Barometers,  find  Obfervations  made  With  them-,  by  ‘Dr.  Beal. 

Phil.  Tranf.  N°  9.  p.  153. 


TH  E  Barometer,  is  an  inftrument  for  meafuring  the  weight 
of  the  atmofphere,  thereby  to  determine  the  changes  of 
the  weather:  It  is  founded  on  the  torricellian  experiment,  fo 
called  from  its  inventor  Torricellis  which  is  only  a  glafs  tube 
filled  with  mercury,  hermetically  fealed  at  one  end,  with  the 
other  open,  and  immerged  in  ftagnant  mercury.  The  barometer 
was  frit  made  publick  by  Mr.  ‘Boyle-,  and  employed  by  him  and 
others  to  dilcover  all  the  minute  variations  in  the  prefllire  and 
weight  of  the  air.  With  this  inffrument  he  made  divers  obfer- 
vations  in  1659  and  itfdo,  before  any  others  were  publick  or 
heard  of  by  him. 

Dr.  Beal  is  lb  taken  with  the  difcoveries  already  made  with  this 
inflrument,  that  he  looks  upon  it  as  one  of  the  molt  extraordinary 
inventions  in  the  world.  u  Who  could  have  thought  (fays  he) 
“  that  men  fhould  find  an  art  to  weigh  the  air,  that  hangs  over 
“  their  heads,  in  all  its  changes  5  and  even  didinguifh  by  weight 
“  the  winds  "and  clouds  >  Or,  who  could  have  imagined  that  the 
“  cleared:  air  is  the  heavied,  and  the  thickeft  air,  when  loaded 
“  with  clouds,  ready  to  diffolve  and  fall,  fhould  then  be  the 
“  lighted:  V*  flence  the  Doffor  defcends  to  particular  obfervations. 

And  firff,  he  lays,  he  could  never  dil  his  wheel-barometer  fa 
exablly  with  mercury,  as  to  exclude  all  air  3  and  therefore  he 
depended  more  on  the  mercurial  cylinder,  from  which  he  took 
all  his  notes.  Its  length  is  but  3  5  inches,  of  a  narrow  bore,  and 
a  thick  glais. 

2.  In  all  his  obfervations  from  May  28th,  r 664.,  to  De¬ 
cember  9th,  1 6^ 6  5 ,  the  quickfilver  never  al'cended  but  very  little 
above  30  i  inches. 

3.  It  al'cended  leldom  fo  high,  efpecially  on  December  13th, 

1 664,  the  weather  being  changeable,  and  the  evening  fair. 

4.  By  his  calendar  of  June  22d,  1664,  at  five  in  the  morning, 
in  a  long  trabf  of  fair  fettled  weather,  the  mercury  al'cended  about 
half  an  inch  higher  than  30.  So  that  the  mercury  may  rife  as 
high  in  the  hotted:  fummer,  as  in  the  coldeft  winter. 

5.  He  had  oblerved  i't  alcend  higher  in  cold  weather;  and 
very  frequently  both  in  winter  and  fummer  to  he  higher  in  the 
cold  mornings  and  evenings,  than  in  the  warmer  mid-day. 

6.  Generally  in  iettled  and  fair  vveather,  both  winter  and 
fummer,  the  mercury  is  higher  than  a  little  before,  or  after,  or 
in  rainy  weather. 


;.  Again 
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7 .  Again,  it  defcended  generally  lower  after  rain,  than  it 
Itood  before  rain. 

8.  It  falls  alio  generally  in  great  winds,  and  it  Ieemed  to  link 
a  little  upon  opening  a  wide  door  to  let  in  ftormy  winds :  Yet  he 
found  it  to  continue  very  high  in  a  long  ftormy  wind  of  three  or 
four  days. 

9.  Axgain,  it  is  generally  higher  in  an'  eaft  and  north  wind, 
than  in  a  fouth  and  weft  wind. 

10.  He  tried  ieveral  times  to  alter  the  air  in  his  clofet  by 
fames  and  thick  fmokes;  but  the  mercury  ieemed  not  to  be 
affeffod,  more  than  what  might  be  expected  from  feme  increaie 
of  heat:  Such  as  have  exafl  wheel- barometers,  may  try  whether 
odours  or  fumes  make  the  air  lighter. 

11.  He  did  not  find  in  all  this  time  the  greateft  changes  of  the 
quickfilver  to  amount  to  more  than  2  4  or  2  f  inches,  at  moft. 

12.  He  very  often  found  great  changes  in  the  air,  without  any 
perceptible  change  in  the  barometer  ;  as  in  dewy  nights,  when 
the  moifture  delcends  plentifully.  On  the  preceeding  and  fol¬ 
lowing  days  the  vapours  have  been  raifed  ib  inviiibly,  that  the 
air  feemed  very  clear.  W  hich  riling  and  falling  of  “vapours  im¬ 
port  gravity  and  levity  of  air,  and  yet  the  barometer  was  not 
affeffod  thereby. 

13.  The*  barometer  is  not  ihmetimes  moved  by  very  great 
changes  in  the  air  :  As  December  1 8th,  an  extraordinary  bright 
and  clear  day,  and  the  next  following  quite  dark,  lome  fnow 
and  rain  falling,  but  the  mercury  was  at  the  fame  height  5  fo  in 
high  winds  and  calms,  the  fame. 

14.  December  16',  1665,  was  a  clear  cold  day,  with  a  very 
fharp  and  ftrong  eaft  wind ;  the  mercury  very  near  30  inches 
high..;  about  three  in  the  afternoon  he  law  a  large  black  cloud 
approaching  from  the  eaft  and  fouth-eaft,  with  the  wind  at  eaft. 
The  mercury  changed  not  that  day  nor  the  following,  the  ftars 
and  moft  of  the  iky  were  very  bright  and  clear  till  nine  o’clock  3 
and  then  the  Iky  was  fuddenly  overcaft,  yet  no  change  of  weather 
happened.  December  17th,  the  froft  held,  and  it  was  a  clear 
day,  till  about  two  o’clock  in  the  afternoon;  and  then  many 
thick  clouds  appeared  low  in  the  weft;  yet  no  change  of  weather; 
the  wind,  froft,  and  quickfilver  the  lame.  December  1 8th,  the 
mercury  fell  almoft'  f  of  an  inch,  and  yet  the  Iky  and  air  were 
clear,  bright,  and  cold,  with  an  eaft-wind ;  but  accidently  fend¬ 
ing  his  fervant  abroad,  he  difeovered  the  remote  hills,  about  20 
miles  off,  covered  with  fnow. 

e 

15.  He 
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1 5.  He  feldom  obferved  the  change  to  be  very  great  at  anyone 
time  3  fo  that  he  once  wondered  to  lee,  that  in  one  day  it  fubfided 
about  f  of  an  inch. 

16.  Jan .  13,  the  mercury  flood  a  quarter  above  30 

inches,  as  it  did  alio  the  day  before  3  yet  both  very  dark  and 
cloudy,  iometimes  very  thick  and  midy  air  3  which  is  an  uncom¬ 
mon  cale,  for  generally  it  Hands  higher  in  the  cleared:  lettled 
weather,  then  in  fuch  cloudy  and  mifiy  fogs.  This  thick  air  and 
darknefs  lafled  above  a  week  3  lately  more  cold,  and  eafl  and 
north- ead  wind. 

17.  In  Jan.  1 66%,  for  many  days  it  continued,  very  dark,  fo 
that  great  rains  were  apprehended,  and  though  Iometimes  thick 
mifls  aroie  and  fome  fmall  ram  fell,  yet  the  mercury  flood  at  a 
great  height  3  which  indicated  no  great  change  of  weather,  and 
he  was  not  diiappointed. 

18.  If  the  mercury  riles  a  good  height  after  the  fall  of  rain* 
as  fometimes  it  does,  then  he  looks  for  a  fettled  ferenity  3  but  if 
it  falls,  then  he  expels  a  ieries  of  broken  and  fhowry  weather. 

19.  The  weather  and  our  bodies  are  more  chill,  cold,  and 
drooping,  when  the  mercury  is  lowed  and  the  air  lighted.  Air 
being  to  us,  what  water  is  to  fifhes. 

20.  The  lowed  delccnt  ol  the  mercury,  in  all  his  obfervations, 
was  Obfober  26 ,  1 665-,  in  the  evening  3  when  it  was  very  near  at 
27  t  inches 3  as  he  finds  by  his  following  notes:  Obiober  25* 
morning,  mercury  at  28  i  inches,  great  dorms  and  much  rain. 
Obiober  26,  morning  3  mercury  at  28,  winds  quiet,  thick  dark 
clouds.  Obiober  2 6,  evening 3  mercury  at  27  1 3  that  day  and 
the  following  days,  the  weather  was  variable,  and  frequent  rains. 

21.  He  fet  a  wind-vane  of  a  large  brafs  dreamer  over  the  place 
where  the  mercurial  tube  dood,  and  pointing  to  a  board  indented 
in  the  margin,  that  he  could  take  at  a  good  didance  the  32  points 
of  the  wind,  with  the  half  and  quarter  points,.  It  would  be  pro¬ 
per  to  have  an  index  of  winds. 

22.  By  change  of  weather  and  wind,  the  mercury  funk,  fince 
March  12th,  above  an  inch3  and  Marc]?  18th  at  night,  by  rain 
and  louth  wind,  half  an  inch. 

23.  He  found  the  quickfilver,  ^December  16th,  1 66%  higher 
than  ever  he  obferved  it,  it  being  half  an  inch  above  30.  It; 
continued  the  14th,  and  a  part  of  the  15th  at  abou.t  that  height, 
and  fometimes  higher  to  an  eighth  or  tenth  part  of  an  inch.  For 
this  barometer  he  had  .two  glals  tubes  in  one  veflel  of  dagnant 
mercury  3  and  both  of  them  agreed  in  this  indication.  The  wea¬ 
ther  was  at  fird,  very  bright,  clear,  and  a  mild  {rod :  The  air 
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was  very  filent,  and  no  wind  ftirring,  and  by  the  wind-vane,  the 
wind  Hood  eaft,  all  the  firft  day,  viz.  i December  13th  3  on  the 
14th  it  blew  a  little  from  north-well:,  and  returned  again  to  the 
eaft,  or  north-eaft.  During  this  Drifting  of  winds,  the  mercury 
defcended-  a  little  3  and  again,  after  fettling  of  the  wind,  the  mer¬ 
cury  alcended  a  little  higher  than  it  had  the  proceeding  day. 

The  hoiife  and  ftudy  where  this  barometer  was  kept,  flood 
on  the  fide  of  a  lull,  on  the  higher  fide  of  the  country,  and  nearly 
on  a  level  with  the  head  of  a  river  that  falls  into  the  Severn  fea, 
about  20  or  30  miles  weftward  of  lb  that  they  cannot  be 

much  above  the  level  of  the  fea. 


Some  Obfervations  of  Vipers,  by  Sig.  Francelco  Redi.  Phil. 

Tranf.  N°  g.  p.  160. 

SIG.  Redi  oblerves  that  the  poifon  of  vipers  is  neither  In  their 
teeth,  their  tail,  nor  their  gall,  but  in  the  two  veficles  or 
bladders  which  cover  their  teeth,  and  which  upon  compreffion, 
when  the  vipers  bite,  emit  a  certain  yellowifh  liquor,  that  runs 
•  along  the  teeth  and  .infecls  the  wound.  To  prove  this,  he  rubbed 
the  wounds  of  many  animals  with  the  gall  of  vipers,  and  prick'd 
them  with  their  teeth  without  any  ill  confequences  3  but  upon 
rubbing  with  the  above  yellow  liquor,  not  one  of  them  efcaped. 

It  was  commonly  thought  that  iwallowmg  the  poifon  of  vipers 
was  prelent  death,  but  after  many  trials  he  oblerved,  that  they 
have  neither  humour,  nor  excrement,  nor  any  part,  not  even  the 
gall  itfelf,  that  being  i  wall  owed  is  mortal.  And  this  is  to  be 
attributed  to  the  nature  ofthofe  polfons,  which  ceafe  to  he  fuch 
when  fwallowed,  and  are  only  noxious  when  immediately  con¬ 
veyed  into  the  blood. 

He  obferves  the  fallehcod  of  what  fome  authors  affirm,  viz . 
that  it  is  mortal  to  eat  of  the  flefh  of  creatures  killed  by  vipers, 
or  to  drink  of  the  wine  wherein  they  have  been  drowned,  or  to 
luck  the  parts  they  have  wounded.  On  the  contrary  he  declares, 
the  fucking  the  wound  a  fovereign  remedy  again!!  the  bite  of 
vipers  3  for  caufing  a  dog  to  be  bitten  in  the  nofe,  he  laved  his 
life  by  licking  his  own  wound  3  and  which  he  confirms  by  the 
example  of  the  Marfi  and  cPfilliy  people  famous  in  hiftory  for 
healing  the  bites  of  lerpents  by  lucking  the  wounds. 

He  adds  that  though  Galen ,  and  many  modern  phyficians 
affirm,  that  nothing  caules  more  thiril  than  vipers  flefti,  .yet  he 
experienced  the  contrary.  He  denies  that  the  fait  of  vipers  has 
any  purging  quality  3  as  alfo  what  Ariftotle  allures,  and  Galen 
had  often  tried,  that  the  fpittle  of  a  peribn  faffing  would  deftroy 
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jin  Earthquake  near  Oxford,  Anno  1665,  by  cDr.  Wallis  and 
Mr.  Boyle.  Phil.  Trunk  N°  10.  p.  i661  tyc. 

ON  the  19th  of  January,  1 66^,  towards  evening,  at  divers 
places  near  Oxford ,  was  felt  a  fmall  earthquake.  At  Ox¬ 
ford  itlelf  it  was  not  perceived  ;  the  Doctor  fays,  that  about  that 
time  he  was  lenfible  of  a  kind  of  odd  jhaking  or  heaving  in  his 
Hudy,  which  he  luppofed  owing  to  carts  or  coaches,  though  a 
little0 different  from  what  is  ufual  on  thefe  occafions. 

It  was  perceived  at  Blechington ,  above  five  miles  northward 
of  Oxford ,  and  alfo  at  Bo  ft  of  Horton ,  Stanton  St.  John's,  and 
fo  towards  Whately ,  which  is  four  miles  to  the  eaft  of  Oxford : 
It  was  not  felt  at  the  fame  time  at  all  thele  places,  but  moved 
fucceffively  from  Blechington  to  Whately. 

Mr.  "Boyle  riding  between  Oxford  and  a  lodging  he  had  about 
four  miles  from  that  town,  in  that  fhort  fpace  of  time  from  a 
lettled  froH,  the  wind  turned  and  it  begun  to  rain.  Soon  after 
his  getting  home,  he  felt  a  mam  fell  trembling  in  the  houfe, 
which  Hands  high  in  refpedl  of  Oxford.  But  he  would  not  have 
taken  notice  of  it  as  an  earthquake,  unlels  it  had  been  perceived 
by  the  people  of  the  houfe.  Soon  after  there  happened  a  brilk 
llorm  $  on  which  he  fent  to  make  inquiry  at  a  place  called  Brill > 
which  Handing  higher  might  be  iuppofed  more  liable  to  the 
effects  of  the  earthquake 5  and  he  was  informed  that  it  was 
very  conliderable  there  5  and  that  a  gentleman’s  houfe  in  the 
neighbourhood  fhook  very  much,  fo  that  the  Hones  in  the  par¬ 
lour  manifeHly  moved  to  and  fro.  The  hill  on  which  this  Brill 
Hands,  is  Bored  with  mineral  lubHances  of  feveral  forts.  Mr. 
Boyle  adds,  that  he  has  been  told  that  this  earthquake  reached  a 
great  many  miles. 


Olfervations  on  the  Barometer,  by  bDr.  Wallis.  Phil.  Trank 

N®  10.  p.  1 6p. 


THE  Do£lor  never  oblerved  the  quickfilver  higher  than  50 
inches,  nor  lower  than  I'i,  at  lealt  the  difference  between 
highell  and  loweH  was  never  of  an  inch. 

In  thick  foggy  weather,  he  found  the  quickfilver  rile  5  which 
he  afcribes  to  the  heaviness  of  the  vapours  in  the  air. 

In  fun-fhiny  weather  it  rifes  alfo,  and  commonly  in  clear  wea¬ 
ther  it  is  higher  ^  which  may  be  owing  partly  to  the  vapours  railed 
by  the  fun  and  encreafing  the  weight  of  the  air  5  partly  to  the  heat 
which  adds  to  the  elafficity  of  the  air;  which  latter  he  mentions, 
becaufe  in  lun-ihiny  weather,  which  became  afterwards  cloudy 
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for  an  hour  or  two,  the  quickfilver  was  fallen  ;  and  then  on  the 
Wfs  breaking  out  again,  it  was  rifen  as  before. 

In  rainy  weather  it  falls,  becauie  the  air  is  light  in  propor¬ 
tion  to  the  quantity  of  vapours  that  falls  5  and  alfo  in  fnowy 
weather,  but  not  fo  much  as  in  rain  5  and  fometimes  it  has 
fallen  upon  a  hoar-froft  in  the  night. 

In  windy  weather  it  generally  falls  and  more  difcernably 
than  in  rainy,  owing  poflibly  to  the  winds  moving  the  air 
laterally  ;  and  thereby  preventing  its  preffure  downwards 5  and 
he  never  found  it  lower  than  in  high  winds. 

He  obferved  the  quickfilver  fall  without  any  vifible  caufe, 
but  upon  looking  abroad,  he  found  it  had  rained  at  fome  dif- 
tance  ;  whereby  the  heavier  air  might  have  m  part  diicharged 
itfelf  on  the  lighter. 

Jhe  Revolution  of  Jupiter  upon  his  Axis,  by  Mr.  Hook  and 
M.  Caffini.  Phil.  Trank  N°  10.  p.  172.  Ifc. 

ABOUT  9  o’clock  at  night  May  9th,  Anno  1 664,  Mr.  Hook 
oblerved  with  a  good  12  foot  telefcope  a  fmall  fpot  in 
'the  biggeil  of  the  three  obfeurer  belts  of  Jupiter  5  and  obferv- 
ing  it  from  time  to  time,  he  found  that  within  two  hours  after, 
the  faid  fpot  had  moved  from  cad  to  wed:,  about  half  the  length 
of  the  diameter  of  Jupiter . 

According  to  M.  Caffini  there  are  two  forts  of  fpots  to  be 
feen  in  the  difk  of  Jupiter ,  one  on  the  fhadows  of  his  fatellites 
the  other  refembling  thofe  that  are  feen  in  the  moon ;  and  are 
perhaps  of  the  fame  nature  with  thofe  called  belts.  They  move 
from  the  e  a  (tern  to  the  weilern  limb ;  their  apparent  motion 
Is  unequal,  and fwifter  near  the  center  than  the  circumference; 
and  they  are  never  feen  fo  well  as  when  they  approach  the  cen¬ 
ter  ;  for  in  approaching  the  circumference  they  become  very 
narrow  and  almoft  imperceptible  ;  which  induces  one  to  be¬ 
lieve  that  they  are  flat  and  iuperftcial. 

Among  thefe  fpots  there  is  none  foobfervable  as  that  fituated 
in  the  northern  part  of  the  fouthern  belt.  Its  diameter  is  f^of 
Jupiter's ;  its  center  is  diftant  from  that  of  Jupiter  about  §■  of 
the  femidiameter  of  that  planet. 

M.  Caffini y  after  many  obiervations  during  the  fummer  idd 5, 
found,  that  the  period  of  its  apparent  revolution  is  nine  hours 
56k  He  continued  to  ohferve  this  Spot  till  the  beginning  cf 
1 666,  when  Jupiter  approached  to  the  beams  of  the  fun,  but 
after  he  got  out  of  them  it  was  hard  to  be  dilcerned:  This 
giving  grounds  to  think  that  it  might  be  of  the  nature  of  the 
fblar  fpots,  which  appearing  for  a  while,  difappear  for  ever, 
M.  Caffini  intermitted  his  obiervations.  But 
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But  Jan.  19th,  1672,  N.  S.  obferving  Jupiter  at  4  f-  hour 
in  the  morning,  he  perceived  in  the  fame  place  of  his  difk  the 
figure  of  the  fame  fpot,  adhering  to  the  lame  fouthern  belt. 
It  had  already  gone  over  the  half  of  this  belt,  and  he  law  it 
advance  gradually  towards  the  wedern  limb,  to  which  it  fcemed 
very  near  at  6  \  hour. 

By  the  celerity  of  its  motion  near  the  center,  and  by  the 
place  where  he  had  begun  to  fee  it,  he  judged  it  might  have 
been  in  the  middle  of  the  belt  at  4  hours  35'  in  the  morning. 
And  as  he  fet  about  making  ephemerides  of  its  motion  for 
1672,  he  perceived  that  in  thofe  he  made  for  1 666,  this  fpot 
had  been  in  the  middle  of  Jupiter  the  fame  day,  viz.  the  19th 
of  Jan.  at  the  fame  hour,  fo  that  in  fix  years,  of  which  one  is  a 
bidextile,  it  is  found  to  have  made,  inrefped  of  the  earth,  at 
leaf  5294  revolutions,  each  of  9  hours,  5  5'.  85^.  one  revolution 
with  another;  and  at  mod,  5294  revolutions  of  9  hours,  55s. 
51^.  for  as  much  as  he  was  allured  of  the  precilenefs  of  one 
mean  revolution  to  f  of  a  minute. 

Until  then  he  never  obferved  an  immediate  return  of  this 
fpot  after  9  hours,  56';  becaufe  that  after  the  appearing  of  the 
fpot,  Jupiter  had  not  continued  long  enough  above  the  hori¬ 
zon  to  obferve  him  with  due  didin&nefs.  But  the  night  after, 
March  id,  at  7  £  hours  in  the  evening,  he  faw  this  fpot  in  the 
middle  of  the  belt,  and  the  fame  night  at  5  hours,  26 '.  in  the 
morning,  he  faw  it  again  return  preciiely  to  the  fame  place. 

Obfervatiofis  and  Directions'  about  the  Barometer,  by  Mr. 

Boyle.  Phil.  Tranf.  N°  ir.  p.  18 r. 

IT  will  be  requiiite  for  the  obfervers  to  give  an  account  of 
the  fituation  of  the  place,  where  the  barometers  dand ;  be¬ 
caufe  hereby  one  may  not  only  be  capable  of  judging,  whether 
the  mdruments  were  duly  perfected,  but  becaule  the  older- 
vations  may  diiagree,  even  when  the  atmofphere  is  in  the  lame 
date,  as  to  weight,  if  one  of  them  dand  in  a  higher  part  of 'the 
country  than  the  other.  For  Mr.  'Boyle  found  by  comparing 
two  barometers  he  had,  the  one  at  Oxford,  the  other  at  Stan- 
ton  Sr.  John's,  that  though  the  former  was  a  very  good  one,  and 
the  latter  very  carefully  filled  ;  yet  becaufe  at  Stanton,  the 
higher  ground,  the  incumbent  part  of  the  atmofphere  mud  be 
lighter,  than  at  Oxford  the  lower  place;  there  is  generally  be¬ 
tween  2  and  3  eights  of  an  inch  difference. 

But  as  mod  of  the  barometrical  obfervations  are  iubjedl 
exceptions,  fo  he  found  that  to  be  the  cafe  of  the  former.  For 

•  riding 
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riding  one  evening  from  Oxford  to  Stanton ,  and  before  he  took 
horfe  looking  oh  the  barometer,  he  was  furprized  to  find  at  his 
coming  to  the  latter  place,  which  was  at  no  great  diflance,  and 
alio  confi dering  the  ihortnelsofthe  time,  which  was  an  hour  and 
a  half  that  the  barometer  at  Stanton  was  fhort  of  its  ufual  height 
from  the  other,  near  a  quarter  of  an  inch  ;  though  the  weather 
being  fair  and  calm,  there  appeared  no  manifeft  change  in  the 
air;  and  alfo  fince  that  time  the  mercury  in  the  two  inftruments 
had  for  the  moil  part  rifen  and  fallen  as  before. 

Mr. Hoyle  has  obferved  the  heights  of  the  mercury  to  be 
greatefl  iii  droughts,  which  he  fuppoles  owing  to  the  elevation 
of  fleams  from  the  earth,  which  may  gradually  increafe  the 
weight  of  the  atmofphere ;  for  March  12,  1 66%}  at  Oxford  the 
quickfilver  was  higher  than  had  been  obferved  in  England , 
viz.  about  ^6  above  30  inches;  but  upon  the  firffc  confiderable 
fhowers  that  interrupted  the  long  drought,  he  foretold  many 
hours  before  that  the  mercury  would  be  very  low,  and  lo  he 
found  it  at  Stanton  to  fall  -§  beneath  29  inches,  there  being  alfo 
a  bluflering  wind  with  the  rain. 

It  is  difficult  enough  to  fettle  any  general  rule  about  the 
fifing  and  falling  of  the  mercury ;  yet  in  thofe  parts,  one  that 
feems  to  hold  oftenefl,  is,  that  when  high  winds  blow,  the 
mercury  is  lowefl,  and  yet  this  fometimes  fails. 


General  Heads  for  a  Natural  Hiftory  of  a  Country,  by 
Mr,  Boyle.  Phil.  Tranf.  N°  11.  p.  18 6. 

TH  E  things  to  be  obferved  in  inch  a  hiftory  may  be  reduced 
to  thefe  following,  fuch  as  regard  either  the  Heavens ,  the 
Mir,  the  Water ,  or  the  Earth. 

1.  To  the  firft  fort  of  particulars  belong  the  longitude  and 
latitude  of  the  placer  and  confequently  the  length  of  the  longefl 
and  fhorteft  days  and  nights,  the  climate,  parallels,  %3c.  What 
fixt  ftars  are  or  are  not  vifible  there  ? 

2.  As  to  the  Air,  its  temperature  as  to  its  four  qualities  may 
be  obferved ;  its  weight,  clearnefs,  refra£live  power,  fubtilty  or 
grofsnels;  its  abounding  with  l'alts,  its  variations  according  to  the 
feafons  of  the  year  and  times  of  the  day  ;  the  ulual  duration  of 
the  leveral  kinds  of  weather:  What  meteors  it  produces;  eipeci- 
ally  what  winds  it  is  iubjedl  to,  whether  any  of  them  beflated  and 
ordinary?  tfc.  What  di-leafes  are  epidemical;  the  ulual  falubrity 
or  infalubnty  of  the  air,  and  with  what  conflitutions  it  agrees  ? 

3.  About  the  Whter,  may  be  oblerved,  the  lea,  its  depth, 
degree  of  faltnefs,  tides,  currents,  &c.  Rivers,  their  bigneis, 
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length,  courfe,  inundations,  goodnefs,  lightnels  of  waters,  &c. 
Then  lakes,  ponds,  lprings,  and  elpecially  mineral  waters,  their 
kinds,  virtues,  and  how  examined  ?  To  the  waters  belong  alio, 
fillies,  their  kinds,  whether  lalt  or  frefh  water  fi/h  '  their  plen- 
tifulnels,  bignefs,  goodnels,  l'eafons,  haunts,  and  the  ways  of 
taking  them  ? 

4.  In  the  Earth,  may  be  confidered,  i.  Itfelf.  2.  Its  inhabi¬ 
tants  and  its  productions,  both  external  and  internal. 

1.  In  the  Earth  itfelf,  may  be  obierved,  its  dimenfions,  fixa¬ 
tion  in  refpefl  of  the  points  of  the  compafs  $  its  figure,  plains 
and  valleys,  and  their  extent  5  its  hills  and  mountains,  and  their 
height  ;  and  whether  they  lie  lcattered  or  in  ridges,  and  in  what 
direClion  thefe  run  ?  &c.  The  promontories,  vulcano’s,  &c.  in 
the  country,  what  the  magnetical  declination  is  in  foveral  places, 
and  the  variations  of  that  declination  in  the  fame  place  5  what 
the  nature  of  the  foil  is,  whether  clayey,  landy  ?  t$c.  What  grain, 
fruits,  and  other  vegetables  thrive  in  it  ?  How  the  inhabitants  im¬ 
prove  the  advantages,  and  remedy  the  inconveniences  of  their  foil  ? 

2.  Muft  follow  an  account  of  the  Inhabitants  themfelves,  as 
tb'eir  ft  at  u  re,  fhape,  colour,  features,  ftrength,  agility,  beauty, 
complexions,  hair,  diet,  inclinations,  and  cuftoms.  As  to  the 
women,  their  fruitfulnefs  or  barrennels,  their  hard  or  eafy  labour, 
HSc.-  What  difeafos  both  men  and  women  are  fubjeCt  to,  and  the 
unulual  fymptoms  in  them  ? 

As  to  the  external  produCHonsof  the  Earth  $  we  are  to  obferve 
its  grafs,  grain,  herbs,  flowers,  fruit-trees,  timber-trees,  coppices, 
groves,  woods,  forefts,  £5 3>c.  The  foil  and  culture  with  which  they 
thrive  •  the  animals  of  the  country,  either  wild  or  tame. 

The  internal  productions,  are  all  forts  of  minerals,  quarries, 
clays,  earths,  coals,  lalt-mines,  alum,  vitriol,  fulphur,  £fV.  Metals, 
and  a  defcription  of  their  mines,  their  number,  fixation,  depth, 
figns,  waters,  damps,  quantity  of  ore,  and  its  goodnels,  the  methods 
of  reducing  their  ores  into  metais,  &c. 

referving  of  Ships  from  being  Worm-eaten .  Phil.  Tranf. 

N°  1 1.  p.  iyo. 

IN  the  Indian  feas,  there  is  a  fpecies  of  fmall  worms,  that 
fallen  themfolves  to  the  timber  of  lliips,  and  l'o  pierce  them, 
that  they  leak  water,  or  fo  weaken  the  wood,  that  it  is  impoftible 
to  repair  them.  Some  have  lined  their  Ihips  with  deal,  hair, 
and  lime,  &c.  but  befides  that,  this  does  not  altogether  prevent 
the  worms,  yet  it  much  hinders  the  Ihip’s  way.  The  rPortugueze 
Icorch  their  Ihips  to  luch  a  degree,  that  in  the  quick  works  there 
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is  formed  a  crufty  burnt  coat  of  about  an  inch  thick :  But  this  very 
often  endangers  the  whole  Blip  5  though  otherwife  their  ihips 
are  proof  againffc  them,  as  being  of  a  harder  timber.  A  perfon  in 
Holland  pretends  to  have  found  out  a  remedy  for  this  evil  •  and 
one  in  London  fuggefts,  that  the  pitch  extracted  out  of  fea  coals, 
is  a  proper  cure  for  thefe  noxious  animals. 

LPreferving  Birds  taken  out  of  the  Egg,  by  Mr.  Boyle.  Phil. 

Tranf.  N°  12.  p.  15)9. 

IN  order  to  obferve  the  procefs  of  nature  in  the  formation  of  a 
chick,  Mr.  "Boyle  opened  the  eggs  at  different  periods  after  in¬ 
cubation,  and  carefully  taking  out  the  embryo’s,  embalmed  each 
of  them,  in  a  diftinQ:  glafs  carefully  flopt,  in  fpirit  of  wine.  In 
making  thefe  experiments,  fome  circumftances  are  to  be  obferved  -y 
one  is,  that  he  had  generally  mixed  with  the  fpirit  of  wine  a 
little  fpirit  of  fal  armoniac.  The  other  circumftance  is,  that  it 
is  proper  to  put  them  for  fome  time  in  ordinary  fpirit  of  wine, 
to  walh  off  the  looler  filth,  and  then  let  them  foak  in  the  fame 
kind  of  fpirit  or  better,  that  the  foetus  being  removed  into  more 
pure  and  dephlegmated  fpirit  of  wine,  it  might  not  difcolour  if 

An  unufual  Way  of  propagating  Mulberry-Trees  in  Virginia. 

Phil.  Tranf.  N°  12.  p.  201. 


I  Have  planted  ten  thoufand  mulberry-trees,  and  hope  within 
two  or  three  years  to  have  good  fllk  by  them.  My  method, 
which  is  uncommon,  advances  them  two  or  three  years  growth 
looner  than  if  they  were  fown  in  feed  3  I  intend  likewife  to  plant 
them  as  thick  as  hedges,  like  currants  or  goosberries.  By  this 
method  they  will  always  be  young,  tender  plants,  and  be  eafily 
cut  in  great  quantities  with  a  pair  of  garaen-fheers  •  whereby 
one  man  may  gather  as  much,  as  four  could  do,  when  they  are 
v  in  trees  at  diftance  from  each  other.  But  poffibly  the  bell  way 
would  be  to  fow  fome  acres  with  mulberry  feed,  and  to  cut  them 
with  a  e,  and  ever  alter  keep  them  under. 

A  Mel  ",  yd  of  making  a  Glafs  of  a  fmall  Plano-convex  Sphere  to 
ref  raff:  the  Rays  of  Light  to  a  Focus  of  a  greater  "JJiftanc? 
than  ufual,  by  filr.  Hook.  Phil.  Tranf.  N°  12.  p.  202. 

PREPARE  two  glades,  the  one  exadlly  flat  on  both  fides, 
the  other  flat  on  one  and  convex  the  other,  ol  any  fphere 
you  plpafe.  Let  the  flat  glafs  be  a  little  broader  than  the  other, 
and  1c  them  both  be  put  into  a  ring  of  brafs,  and  fo  fattened 
with  cement  that  their  plane  furface  may  be  exa&ly  parallel,  and 
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the  convex  fide  of  the  plano-convex 'glafs  lie  inward,  fo  as  not  to 
touch  the  flat  of  the  other.  Then  nil  the  ipace  between,  by  a 
lmall  hole  in  the  fide  of  the  brafs  ring,  with  water,  oil  of  tur¬ 
pentine,  {pint  of  wine,  laline  liquors,  &c.  and  then  flop  the  hole 
with  a  lcrew,  and  according  to  the  different  refraction  of  the 
liquors,  lo  ihall  the  focus  be  longer  or  ihorter. 

This  is  but  one  mflance,  of  many,  of  the  poflibility  of  making 
a  glals,  ground  in  a  lmaller  iphere,  ro  conflitute  a  teleicope  of  a 
much  greater  length  ;  though  1  mufl  add  that  of  fpherical  optic 
glafles,  thole  are  the  belt  which  are  made  of  the  greateft  Iphere, 
and  whole  lubftance  has  the  greatefl  refraction. 


Shining  Worms  in  Oyflers ,  by  M.  Auzout.  Philof  Tranfl 

N°  1 2.  p.  203. 

M. Auzout  obferved  a  Ihining  clammy  moiflure  in  oyflers, 
.  which  fluck  to  the  fhell,  and  being  drawn  out  ihone  in 
the  air  its  whole  length,  which  was  four  or  live  lines,  and  con¬ 
tinued  to  Ihine  for  ibme  time,  when  laid  on  the  oblerver’s  hand.1 
And  afterwards  opening  more  than  twenty  dozen  of  oyflers  in  the 
dark,  he  found  this  iiiinmg  lubftance  to  be  really  worms,  and 
thole  of  three  lorts.  One  was  whitifh,  having  24  or  25  forked 
feet  on  each  fide,  with  a  black  lpeck  on  one  fide  of  the  head, 
taken  by  him  for  a  cryftalline,  and  the  back  like  an  eel  ftript  of 
her  ikin  ;  the  iecond  was  red,  and  refemblmg  the  common  glow¬ 
worm  found  on  land,  with  folds  on  their  backs  and  feet  like  the 
former,  and  a  nole  like  that  of  a  dog,  and  one  eye  3  the  third 
fort  was  ipeckled,  with  a  head  like  a  loal,  and  with  many  tufts 
of  whitifh  hair  on  its  fides. 

There  was  a  bigger  ipecies  that  was  grayifh,  with  a  big  head, 
and  two  horns  like  thoie  of  a  inail,  and  ieveri  or  eight  whitifh 
feet  3  but  thele  lhined  not. 

The  two  former  lorts  confift  of  a  matter  eafily  diflolvalble,  the 
leaft  touch  turning  them  into  a  vilcous  and  aqueous  mi  which 
falling  from  the  ihell  fluck  to  the  oblerver’s  Angers,  ihone 
there  for  20  ieconds;  and  if  any  part  of  it  fell  to  the  ground,  it 
appeared  like  a  lmall  piece  of  flaming  brimftone,  and  when  fhook 
oft  nimbly,  it  feemed  a  lmall  ihining  line,  which  was  difitpated, 
before  it  reached  the  ground. 

This  fhining  matter  was  of  different  colours;  ibme  whitifh, 
and  lome  reddiih ;  but  both  afforded  a  violet  colour  to  t  *  eye. 

He  obterved  two,  more  firm  than  the  reft,  which  fhone  all 
over;  and.  when  they  fell  from  the  oyfter  twinkled  like  a  great 
ltar,  ihining  ltrongly,  and  emitting,  by  turns,  rays  of  a  vioiec 
Vol.  1.  E  Uuhr 
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light  for  20  feconds.  Which' fparkling  was  owing  to  the  mo¬ 
tions  of  the  worm,  tor  when  dead  they  fhone  not. 

Shaking  ftrongly  the  oyfter- (hells  in  the  dark,  he  lometimes 
faw  the  whole  thell  full  of  light,  and  abundance  of  clammy  mat-  • 
ter  burft  in  their  holes  5  and  in  fhaking  he  obferved  all  the  com¬ 
munications  of  thele  holes  like  thole  of  worms  in  wood. 

Almoft  all  the  oylters  he  fhook  emitted  light;  and  he  found 
tome  of  this  light  in  lixteen  of  the  oylters  themlelves. 

This  light  is  more  commonly  in  big  than  fmall  oyfters  ;  in 
thofe  that  are  pierced  by  the  worm  oftner  than  in  thole  that  are 
not ;  and  rather  on  the  convex  tide  than  the  other ;  and  more  in 
frefh  than  ftale  ones. 

Upon  lomewhat  Icaling  the  convex  fide  of  the  fhell,  and  dilco- 
vering  the  communication  of  the  holes,  wherein  the  vilcous  moift 
ture,  that  has  any  form  of  worms,  is  found,  he  fmelt  a  Icent  like 
the  ivater  of  a  fqueezed  oyfter. 

The  worms  give  no  light  when  irritated  ;  and  if  they  do,  it 
lafts  but  a  little  f 
continues  a  good 
above  two  hours. 

tfbe  Effects  of  Touch  and  Frkdion.  Phil.  Tranf.  N°  12.  p.  206'. 

Y.  Lord  'Bacon  obierves,  that  motion  and  warmth  (  of  both 
which  friflion  coniifts  )  draws  forth  into  the  parts  new  juice 
and  vigour,  and  conduce  much  to  longevity.  And  Mr.  Boyle ,  that 
a  horfe  well  curried,  is  half  fed  5  and  that  fome  can  tell  by  their 
afles  milk,  whether  that  day  they  have  been  well  curried  or  not  • 
concluding,  that  if  the  alteration  be  lo  confiderable  in  milk,  it 
muft  be  io  likewile  in  the  blood,  and  other  juices  and  parts  of 
the  body.  In  Brafil  they  cure  cold  and  chronical  dileafes  by 
Frictions,  as  they  do  acute  ones  by  unftion. 

Dr.  Beale  communicated  an  inftance  of  curing  a  dangerous 
wen  by  fhe  application  of  a  dead  man’s  hand ;  whence  the  patient 
felt  fucb  a  cold  ftream  reaching  his  heart,  that  it  almoft  threw 
him  into  a  fwoon.  That  a  certain  cook,  with  warty  hands,  in  a 
noble  family,  was  bid  by  his  lord  to  rub  his  bands  with  that  of  a 
dead  man;  and  his  lord  dying  fome  time  after,  the  cook  made 
ufe  of  his  lord/hip’s  advice  and  hands,  and  foon  found  the  good 
cftebt.  That  an  aged  gentleman  in  Ireland ,  who  had  great  pains 
in  his  feet,  inlbmuch  that  he  could  not  walk,  buffered  a  fpaniel  to 
lick  his  feet  morning  and  evening,  till  he  found  the  pain  abated,  and 
recovered  the  ule  of  his  feet.  That  he  knew  a  blacklmith,  who  vo¬ 
mited  by  ftroaking  the  ftomach ;  purged  by  ftroaking  the  belly  5 
and  eafed  the  gout  and  other  pains  by  ftroaking  the  parts  affebled. 

>•  A  new 
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A  new  Contrivance  of  a  Wheel-Barometer,  by  Dr.  Hook. 

Phil.  Tranf.  N°  13.  p.  218. 

TH I S  is  only  an  eafy  way  of  applying  an  index  to  any  com¬ 
mon  Barofcope,  whether  the  glafsbe  only  a  fingle  tube  or 
have  a  round  bolt  head  at  top;  and  by  it  the  variation  of  the  al¬ 
titude  of  the  mercurial  cylinder,  which  at  mod:  is  hardly  three 
inches,  may  be  made  as  diftinguifhable,  as  if  it  were  three  feet. 

The  manner  hereof  is  plain  by  Fig.  1.  in  Plate  II.  where  ABC 
reprefentsthe  tube,  which  may  be  either  obtule  or  with  a  head,  as 
A.  This  is  to  be  filled  with  quickfilver,  and  inverted  as  ufiual, 
into  a  veffel  of  dagnant  mercury  of  the  fhape  of  I K,  that  is, 
with  its  fides  about  3  or  4  inches  high,  and  its  bore  equally  big 
both  above  and  below;  and  if  pofiible,  of  equal  capacity  with  the 
hollow  of  the  tube  about  B ;  for  then  the  quickfilver  rifing  as 
much  in  the  hollow  of  I,  as  it  defeends  at  B,  the  difference  of 
the  height  in  the  receiver  I  will  be  juft  half  the  ufual  difference. 
And  if  the  receiving  veflel  IK  have  a  bigger  cavity,  the  difference 
will  be  lefs ;  but  if  leis,  the  difference  will  be  greater  %  But  whether 
the  difference  be  made  greater  or  lels,  ’tis  no  great  matter,  fince  by 
the  contrivance  of  the  wheel  and  index,  the  lead:  variation  may 
be  made  as  fenfible  as  defired,  by  diminifhing  the  bignefs  of  the 
cylinder  E,  and  lengthning  the  index  F  G  according  to  the  pro¬ 
portion  required. 

Of  four  Suns,  and  two  unufual  Rainbows  obferved  in  France. 

Phil.  Tranf.  N°  13.  p.  2 19. 


THE  9th  of  April  1666 ,  about  half  an  hour  pad:  9,  there 
appeared  three  circles  in  the  iky  ;  one  of  them  S  C  H  N, 
Fig.  2.  was  very  large,  a  little  interrupted  and  white  all  over, 
without  any  other  colour.  It  paffed  through  the  middle 
of  the  lun’s  difk,  and  was  parallel  to  the  horizon ;  its  diameter 
was  above  100  degrees,. and  its  center  not  far  from  the  zenith  A. 

The  l'econd  I)  E  B  O  was  much  lefs,  and  deficient  in  fome 
places,  with  the  colours  of  a  rainbow,  elpecially  in  that  part  of 
it  within  the  great  circle ;  it  had  the  true  fun  R  for  its  center. 

The  third  HDN  was  lelfer  than  the  fird,  but  greater  than  the 
fecond;  it  was  not  entire,  but  only  an  arch  or  portion  of  a  circle, 
whole  center  was  far  didant  from  that  of  the  fun,  and  whole  cir¬ 
cumference  about  its  middle  D  was  joined  to  that  of  the  lead  cir¬ 
cle,  interledhng  at  its  two  extremities  HN,  the  great  circle. 
This  circle  exhibited  alio  the  colours  of  a  rainbow,  but  not  lo 
drong  as  thole  of  the  lecond. 


At 
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At  that  part,  where  the  circumference  of  this  third  circle  con?- 
cided  with  that  of  the  lecond,  there  was  a  very  bright  mixture  of 
rainbow  colours  5  and  at  the  interleffions  of  the  lecond  with  the 
firft,  appeared  two  Parhelia’s  or  Mock-funs  H  N  5  which  fhone 
very  bright,  but  not  fo  bright,  or  well  defined,  as  tht  true  fun* 
The  middle  of  thefe  two  mock-funs  was  white  and  very  luminous, 
and  their  extremities  towards  D 1  were  tinged  with  rainbow 
colours.  The  fa  He  fun  H  towards  the  louth,  was  bigger  and  far 
more  luminous  than  that  towards  the  eaft. 

There  was  alio  a  third  mock-fun  C  on  the  firft  great  circle  to 
the  north,  which  was  fmaller,  all  over  white,  and  far  lels  bright 
than  the  two  others.  There  wasalfo  a  very  dark  fpace  I,  between 
K  and  D. 

This  appearance  is  looked  upon  as  one  of  the  molt  extraordi¬ 
nary  that  can  be  leen,  becaufe  of  the  excentricity  of  the  circle 
Hi)  IS!,  and  that  the  parhelia  were  not  in  the  interfedlfon  of  the 
circle  D E  BO  with  the  circle  S  C  H  N,  but  in  that  of  the  femi- 
circle  H  D  N,  which  is  different  from  the  pofition  of  thofe  five 
funs  that  appeared  at  Rome,  March  29th,  1629,  between  two 
and  three  o’clock  in  the  afternoon  3  two  of  them  appearing  in  the 
inrerfeilion  of  a  circle  that  paffed  through  the  iurfs  diix,  with 
another,  that  was  concentric  to  the  fun.  See  Pig.  3. 

As  for  the  two  unuiual  rainbows,  they  appeared  at  Chartres- , 
Augufi  10th,  166 5 >  about  half  an  hour  palt  fix  in  the  evening, 
eroding  one  another  almoftat  right  angles.  Pig.  4.  That  oppofite 
to  the  iun,  in  the  ufuai  manner,  was  more  deeply  tinged  than  that 
which  eroded  it  3  though  indeed  the  colours  of  the  firft  iris  were 
not  fo  ftrong  as  at  other  times. 

The  greateft  height  of  the  ftronger  rainbow,  was  about  45 
degrees  3  the  feebler  rainbow  loft  one  of  its  legs  about  20  degrees 
above  the  ftronger,  by  growing  fainter  3  and  the  lower  leg  ap¬ 
peared  continued  to  the  horizon.  The  fainter  feemed  to  be  a 
portion  of  a  great  circle,  and  the  ftronger,  of  a  fmall  one  as  ufuai. 

The  fun,  at  their  appearance,  was  about  fix  degrees  above  the 
horizon  5  the  river  of  Chartres ,  which  nearly  runs  from  fouth  to 
north,  was  between  the  oblerver  and  the  rainbow,  and  he  flood 
level  with  the  river,  at  the  diftance  of  1 50  paces  from  it. 


An  Accident  by  Thunder  and  Lightning  at  Oxford,  by  ZDr» 
Wallis.  Phil.  Tranf.  hi0  13.  p.  222. 


MAY  10th,  1 666,  about  five  o'clock  in  the  afternoon,  the 
thunder  which  he  had  heard  before  at  iome  diftance,  com¬ 
ing  nearer,  it  began  to  rain  5  and  loon  after,  the  thunder  became 

very 
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very  loud  and  frequent,  and  with  long  rattling  claps.  The 
flafhes  of  lightning  were  very  bright,  though  it  was  clear  day¬ 
light,  and  often  repeated  }  l’carce  a  full  minute  between  one  flaih 
and  the  other  5  and  very  often  a  fecond  flaih,  before  the  thunder 
of  the  Arif  w7as  heard,  and  generally  about  eight  or  ten  feconds 
after  the  flaih  :  But  once  or  twice  immediatly  upon  it,  and  in  the 
fame  moment,  the  lightning  became  extreme  red  and  fiery.  He 
was  very  appreheniive  of  the  miichief  that  might  be  done  by  it,  for 
it  teemed  to  be  very  low  and  very  near,  and  lb  frequent  and  bright, 
that  had  it  happened  in  the  night-time,  it  would  have  been  very 
terrible.  Though  he  kept  within  doors,  yet  he  feniibly  per¬ 
ceived  a  flunking  fulphurous  lfnell  in  the  air.  About  leven 
o’clock  it  ended,  before  which  time  he  had  an  account  of  a  lad 
accident  upon  the  water  at  Medley ,  about  a  mile  from  Oxford ; 
two  lcholars  of  Wad  ham  college  were  ftruck  out  of  a  boat  into 
the  water,  one  of. them  ftark  dead  :  The  other  fluck  in  the  mud 
with  his  upper  parts  above  water,  but  befides  the  fright,  had  no 
other  hurt. 

He  that  was  dead,  was  next  morning  brought  to  town  }  and 
Dr.  Willis ,  Dr.  Millington ,  Dr.  Lower,  and  himfelf  with  lbme 
others  went  to  view  the  corps :  There  was  no  wound  in  the  {kin, 
the  face  and  neck  were  black,  but  no  more  than  what  might  be 
cauled  by  the  fettling  of  the  blood :  On  the  right  fide  of  the 
neck  was  a  little  blackilh  Ipot  about  an  inch  long,  and  a  quarter 
of  an  inch  broad,  as  if  it  had  been  feared  with  a  hot  iron,  and 
another  lomewhat  bigger  on  the  left  fide  of  the  neck,  below  the 
ear.  Down  the  breafl:  towards  the  left  fide,  a  ipace  of  about 
three  quarters  of  a  foot  in  length,  and  two  inches  broad,  was 
burnt  and  hardened  like  leather,  of  a  deep  blackifh  red  colour, 
very  like  the  fcorched  ikin  of  a  roafled  pig:  And  on  the  forepart 
of  the  left  Ihoulder,  luch  another  ipot  of  the  bignefs  of  a  Hul¬ 
ling.  From  the  top  of  the  right  Ihoulder  towards  the  icar  on 
his  breafl,  run  a  narrow  line  of  the  like  fcorched  1km. 

Mofl:  of  the  buttons  of  his  doublet  were  *  torn  off,  its  collar, 
both  cloth  and  Aiifening,  leemed  as  if  cut  or  chopt  with  a  blunt 
tool.  His  hat  was  ftrangely  torn,  on  the  fide  of  it  was  a  great 
hole,  large  emough  to  put  ones  fill:  through,  and  tome  parts  of 
it  were  quitelftruck  away. 

The  night  following,  the  three  do£fors  and  himielf,  with  lome 
furgeons,  were  preient  at  the  opening  of  the  head  5  but  there 
appeared  .no  fign  of  contufion^  the  brain  was  full  and  in  good 
plight,  the  nerves  whole  and  iound,  the  veflels  ot  the  brain 
pretty  full  of  blood.  Some  thought  they  dilcernej  a  fiifure  in 
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the  fikull,  but  it  was  fo  fmall  as  not  to  be  obfervable  by  candle¬ 
light. 

Some  of  the  hair  on  the  right  temple  was  manifeftly  finged, 
and  the  lower  parts  of  that  ear  blacker  than  thole  about  it,  but 
foft,  which  might  be  owing  to  the  lettling  of  the  blood.  The 
upper  part  of  the  left  fhoulder,  and  that  fide  of  the  neck  were 
lomewnat  blacker  than  the  reft  of  the  body. 

Upon  opening  the  breaft,  the  burning  was  found  to  reach  quite 
through  the  Ikin,  which  in  the  lcorched  parts  was  hard,  horny, 
and  fhrunk  up  5  but  no  appearance  of  its  reaching  deeper  than 
the  Ikin.  Upon  removing  the  Sternum ,  the  lungs  and  heart 
appeared  found,  well  coloured,  and  without  the  leaft  diforder. 

Of  Shining  Fifh,  by  2)r.  Beal.  Phil.  Tranf.  N°  13.  p.  2.26. 

MAY  5th,  166 5,  frefh  mackrel  were  boiled  in  water  with 
lalt,  and  lweet  herbs,  and  they  were  left  in  water  for 
pickle.  May  6th,  more  freih  mackrel  were  boiled  ;  and  May  7th, 
both  water  and  mackrel  were  put  into  the  former  water,  together 
with  the  former  mackrel  *  but  May  8th,  in  the  evening,  the 
cook,  ftirring  the  water  to  take  out  lbme  of  the  mackrel,  found 
the  water  become  very  luminous,  and  the  fifh  ihming  through 
the  water  encreafed  its  light.  The  water,  by  the  mixture  of  fait 
and  herbs  in  the  boiling,  was  of  itfelf  thick,  and  rather  blackifh 
than  of  any  other  colour. 

Wherever  the  drops  of  this  water  fell,  after  ftirring,  they 
emitted  a  light. 

Upon  the  cook’s  turning  up  the  loweft  fide  of  the  fifh,  there 
was  no  light;  and  after  the  water  was  fettled  and  fully  at  reft, 
it  did  not  fhine  at  all. 

May  9th,  the  water,  till  it  was  ftirred,  yielded  no  light,  but 
was  thick  and  dark.  As  loon  as  the  cook  thrull  his  hands  into  it, 
it  began  to  glimmer;  but  being  gently  ftirred  round  by  the  hand, 
it  flione  in  fuch  a  manner,  that  thole  at  a  diftance  took  it  for  the 
light  of  the  moon  -ihining  through  a  window  on  a  veffel  of  milk, 
and  by  a  brilker  circulation  it  feemed  to  flame. 

The.  fifh  at  that  time  fhone  both  from  the  infide  and  outfide, 
and  chiefly  from  the  throat,  and  thole  places  that  feemed  a  little 
broken  in  the  boiling.  He  took  a  piece  that  flhii^d  moft,  and 
fitted  it  in  the  night,  as  well  as  he  could,  to  his  great  Microfcope, 
and  afterwards  to  his  little  one;  but  he  could  difcern  no  light 
by  any  of  thefe  glafles,  nor  any  from  the  drops  of  the  fhining 
water,  when  put  into  the  glafles.  And  May  10th,  in  the  bright- 
eft  rays  of  the  fun,  he  examined,  in  his  great  microfcope,  a  fmall 

broken 
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broken  piece  of  the  fifh,  which  fhined  moft  the  night  before, 
and  found  nothing  remarkable  on  the  furface  of  the  fiih.  It 
feemed  whitifh  and  in  a  manner  dried,  and  with  deep  inequa¬ 
lities  ’j  and  a  Iteam,  rather  darkifh  than  luminous,  leemed  to 
arife,  like  a  fine  duff,  from  the  fifh:  And  here  and  there  little 
imperceptible  fparkles.  He  affirms  himfelf,  certain  of  the  fpar* 
kles,  their  number,  order,  and  place  being  agreed  on  both  by 
himfelf  and  the  fpedfators  5  of  the  fleam  he  is  not  fo  confident. 
The  great  microicope  being  fitted  by  day-light  for  this 
piece  of  fifh,  he  examined  it  that  mght,  and  it  yielded  no  light 
at  all,  either  by  the  glals  or  otherwife.  Upon  finding  it  dry, 
he  thought  the  moifture  of  lpittle,  and  touching  of  it,  might 
make  it  fhine ;  which  it  did,  though  but  little,  in  a  few  fmall 
fparkles,  which  loon  died.  This  was  obferved  with  the 
naked  eye. 

He  cauled  two  fifh  to  be  kept  two  or  three  days  longer,  in  very 
hot  weather,  till  they  became  foetid*  and  then  he  expelled  a 
greater  brightnefs,  but  could  obferve  none,  either  in  the  water, 
by  Barring  it,  or  in  the  fifh,  out  of  the  water. 

A  Statical  Barolcop e,hy  Mr.  Boyle.  Phil.  Tranf.  N°  14.  p.  251, 

H£  caufed  fome  glafs  bubbles  to  be  blown  by  the  dame  of  a 
lamp,  as  large,  thin,  and  light  as  he  could  then  procure  •  and 
chufing  one  of  the  belt,  about  the  bignefs  of  a  large  orange,  and 
a  dram  and  ten  grains  in  weight,  he  connterpoifed  it  in  a  pair 
of  {cales,  that  might  be  turned  with  the  thirtieth  part  of  a  grain, 
fufpended  on  a  frame.  He  placed  both  balance  and  frame  by  a 
good  barometer,  that  he  might  learn  the  prefent  weight  of  the 
atmoiphere :  Though  the  fcales  could  not  fhew  him  all  the  va¬ 
riations  of  the  weight  of  the  air  exhibited  by  the  mercurial 
barometer ;  yet  they  did  what  he  expelled,  by  ihewing  him 
variations  that  altered  the  height  of  the  quickfilver  half  a  quarter 
of  an  inch,  and  perhaps  much  {mailer  than  thole  -  and  he  doubted 
not,  if  he  had  nicer  fcales,  of  being,  capable  of  perceiving  far 
fmaller  alterations  in  the  weight  of  the  air,  fince  he  obferved  the 
bubble  lometimes  in  an  aequilibrium  with  the  counterpoife  5  and 
fometimes  when  the  atmofphere  was  high,  preponderate  fo 
plainly,  that  the  fcales  being  gently  touched,  the  cock  would 
play  on  that  fide,  at  which  the  bubble  was  hung  •  and  at  other 
times,  when  the  air  was  heavier,  that-,  which  was  at  firlf  the 
counterpoife  only,  would  preponderate,  and,  upon  the  motion 
of  the  balance,  make  the  cock  vibrate  altogether  on  its  fide  -  and 
tills  for  many  days  together,  if  the  air  was  equally  heavy  5  and 
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on  a  change  of  weight,  the  bubble  would  regain  either  an  equi¬ 
librium  or  a  preponderancy  5  fo  that  by  confulting  firfl  the  lfatical 
barofcope,  he  could  foretel,  whether  the  mercury  were  high  or 
low  in  the  barometer. 

The  principles,  on  which  the  conflru£Hon  of  this  barofcope  is 
founded,  are,  1.  That  though  the  glafs  bubble  and  brafs  coun- 
terpoife,  at  the  time  of  their  firfl  being  weighed,  be  in  the  air, 
exaflly  of  the  fame  weight ;  yet  they  are  far  frorfi  being  of  the 
lame  bulk,  the  bubble  being  a  hundred  or  two  hundred  times 
bigger  than  the  metalline  counterpoife.  2.  That  according  to 
hydroftatical  laws,  if  two  bodies  of  equal  gravity,  but  unequal 
bulk,  come  to  be  weighed  in  another  medium,  they  will  no 
longer  equiponderate ;  but  if  the  new  medium  be  heavier,  the 
greater  body,  as  being  fpecifically  lighter,  will  lofe  more  of  its 
weight  than  the  Ids,  and  more  compad  5  but  if  the  new  medium 
be  lighter  than  the  firfb,  then  the  bigger  body  will  out-weigh  the 
Idler:  And  this  dilparity,  arifing  from  the  change  of  mediums, 
will  be  fo  much  the  greater,  by  how  much  the  inequality  of  the 
bu'k  is  io.  3.  Comparing  thefe  two  together,  he  confidered 
that  it  would  be  all  one,  as  to  the  effed,  whether  the  bodies  were 
weighed  in  mediums  of  different  gravity,  or  in  the  fame  medium, 
in  cale  its  fpecific  gravity  were  lubjed  to  confiderable  alterations. 

Though  a  fingle  bubble,  of  competent  bignels,  he  much  more 
preferable,  becaufe  lefs  quantity  and  weight  of  glafs  is  requifite 
to  comprife  an  equal  capacity,  when  it  is  blown  into  a  iingle 
bubble,  then  when  divided  into  two  5  yet,  if  the  balance  be 
fufficiently  flrong  to  bear  fo  much  glafs,  without  being  hurt,  the 
ufing  of  two,  or  a  greater  number  of  large  bubbles,  may  render 
the  effcd  more  conipictious,  than  if  only  a  fingle  bubble,  and 
that  a  good  one,  were  employed. 

This  inftrument  may  be  much  improved  by  the  addition  of 
ieveral  apparatus’s. 

1.  An  arch  of  a  circle  divided  into  15  or  20  degrees,  more  or 
fewer,  according  to  the  goodnefs  of  the  balance,  may  be  fitted  to 
its  cheeks,  that  the  cock  pointing  to  thefe  divifions,  may  readily 
and  without  calculation  fhew  the  quantity  of  the  angle,  whereby, 
when  the  fcales  incline  either  way,  the  cock  declines  from  the 
perpendicular,  and  the  beam  from  its  horizontal  parallelifm. 

2.  Inffead  of  the  ordinary  counterpoife  of  brafs,  one  of  gold 
may  be  employed,  or  at  leaf!  of  lead,  whereof  the  latter,  being 
of  the  fame  weight  with  brafs,  is  lefs  bulky,  and  the  forme? 
amounts  not  to  half  its  bignefs. 
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5.  Tliofe  parts  of  the  balance  made  of  copper  or^rafk,  will  be 
lefs  fubje£t  to  ruft  than  fteel,  which  yet,  if  well  hardened  and 
poliihed,  may  laft  a  good  while. 

4.  Inftead  of  fcales,  the  bubble  may  be  hung  at  one  end  of 
the  beam,  and  only  a  counterpoife  to  it  at  the  other,  that  the 
beam  may  not  be  unneceflanly  loaded. 

5.  If  the  inftrument  be  placed  in  a  fmall  frame,  like  a  fquare 
lanthorn  with  glafs  windows,  and  a  hole  at  the  top  for  the  air,  it 
will  be  freer  from  dull,  and  irregular  joggings. 

6.  This  inftrument  being  furniihed  with  a  light  wheel  and  an 
index,  like  that  applied  by  Dr.  Wren  to  weather-glafles,  and 
Dr.  Hook  to  barofcopes,  maybe  made  to  fhew  minuter  variations, 
than  otherwife. 

7.  The  length  of  the  beam,  and  exquifttenefs  of  the  balance, 
may  render  the  inftrument  ftill  more  exaff. 

Though  this  ftatical  barofcope  be  in  fome  refpefls  inferior  to 
the  mercurial,  yet  in  others,  it  has  its  advantages. 

1.  It  affords  an  ocular  demonftration,  that  the  falling  and 
riling  ©f  the  mercury  depends  on  the  variable  weight  of  the  atmo- 
iphere  $  fince  here  no  Fuga  Vacui ,  or  an  abhorrence  of  an  empty 
ipace  or  a  Funiculus ,  can  be  pretended  as  the  caufe  of  the 
changes  we  obferve.  2.  It  Ihews,  that  not  only  the  air  is  heavy, 
but  heavier  than  l'ome  philofophers  will  allow  5  ftnce  even  the 
variation  of  weight  in  fo  fmall  a  quantity  of  air,  as  is  equal  in 
bulk  to  an  orange,  is  manifeftly  difcovered  by  inch  balances. 
3.  This  ftatical  barofcope  will  often  be  more  eafily  procured  than 
the  other.  4.  It  may  alio  be  conveyed  from  one  place  to  another, 
without  being  Ipoiled  in  the  carriage.  5.  Mercurial  barometers 
contain  air  in  greater  or  leffer  quantities,  whereas  in  the  other, 
that  confideration  has  no  place.  6  It  being  poftible  hydroftati- 
cally  to  difcover,  both  the  bignefs  of  the  bubble,  the  contents  of 
its  cavity,  and  the  weight  and  dimenfions  of  the  glaffy  l'ubftance, 
we  may  eafily  find  out  the  abfolute  and  relative  weight  of  the  air. 
For  w'hen  the  quickfilver,  is  either  very  high,  or  very  low,  or  at 
a  mean  height,  bringing  the  l'cale  barometer  to  an  equilibrium, 
and  obferving  when  the  mercury  is  fallen  an  inch  or  half  an  inch, 
&c.  and  putting  the  like  minute  divifions  of  a  grain  to  the  lighter 
fcale,  till  it  equiponderate,  you  may  determine  what  weight  in 
the  ftatical  barolcope  anfwers  to  the  feveral  heights  of  the  mer¬ 
cury.  And  if  the  balance  be  fitted  with  a  divided  arch,  or  a 
wheel  and  index,  you  may  readily  determine,  what  the  bubble 
has  gained  or  loft,  by  the  change  of  the  atmolphere’s  weight. 

7.  by 
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7.  By  this  ftatical  inftrument  we  may  be  enabled  to  compare  the 
mercurial  barofcopes  of  l'everal  places,  and  to  make  fbme  eftimates 
of  the  gravity  of  the  air  5  as,  if  I  find  that  the  bubble  weighed 
juft  a  dram,  when  the  mercurial  cylinder  was  at  the  height  of 
29  I  inches,  and  that  the  addition  of  J-I  of  a  grain  be  requifiteto 
keep  the  bubble  in  equilibrium,  when  the  mercury  is  rifen  -f,  &c. 
of  an  inch  above  the  former  height  5  and  when  in  another  place  ■> 
I  find  the  mercury  juft  at  29  7  inches,  (i'uppofing  that  barometer 
as  free  from  air  as  mine  ),  and  the  ftatical  barofeope  weigh  pre- 
cifely  a  dram,  the  gravity  of  the  atmofphere  in  both  thefe  places, 
though  ever  lo  diftant  may  be  concluded  equal  5  which  we  may 
allb  difeover  without  any  mercurial  barometer,  if  an  addition  of 
weight  be  requifite  to  be  made  to  the  bubble,  to  bring  the  feales 
to  an  ^equilibrium.  But  in  making  thele  companions,  we  muft 
confider  the  fituation  of  the  leveral  places,  for  if  one  of  them  be  , 
in  a  vale  or  bottom,  and  the  other  on  the  top  of  a  hill,  the 
weight  of  the  atmofphere  in  the  latter  place  muft  be  lels  than  that 
of  the  former.  And  this  fuggefts  a  method  of  finding  the  heights 
of  mountains,  &c:  by  obferving  the  difference  of  the  weight  of 
the  air  at  bottom  and  at  top. 

c/he  Thafes  and  Revolutions  of  Mars  about  his  Axis,  by  cDr. 

Hook.  Phil.  Tranf.  N°  14.  p.  239. 

ON  the  third  of  .March  1 66%,  though  the  difpofition  of  the 
air  was  bad  enough,  yet  he  could  dilcern  now  and  then  the 
body  of  Mars  of  the  form  A  3  and  about  10  minutes  after,  it  had 
the  appearance  B.  This,  he  was  futhciently  fatisfied,  could  be 
nothing  more  than  fome  dulky  and  fpottea  parts  of  the  face  of 
this  planet. 

March  10th,  finding  the  air  very  bad,  he  made  ufe  of  a  very 
{Hallow  eye-glaft,  as  finding  nothing  diftinbt,  with  a  greater  charge, 
and  faw  Mars  as  reprefented  in  C,  which  he  imagined  might  be 
the  appearance  of  the  former  fpots  by  a  left  aperture.  About 
three  o’clock  the  fame  morning,  the  air  being  very  foul,  the  body 
feemed  like  D$  which  he  ftill  fuppoled  to  be  the  reprelentation 
Of  the  iame  fpots  through  a  more  confufed  and  glaring  air. 

But  March  21ft,  he  was  furprized  to  find  the  air  lo  exceeding 
tranfparent,  and  the  face  of  Mars  fo  well  defined,  round,  and 
diftin£f,  that  he  could  plainly  lee  it  of  the  fhape  in  E,  about 
half  an  hour  after  nine  at  night.  The  triangular  fpot,  on  the 
right  fide,  appeared  very  black  and  diftinft,  the  other,  to  the 
left,  more  dim 3  but  both  fufficiently  plain  and  defined.  About 

a  quar- 
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a  quarter  before  1 2  the  fame  night,  he  obferveci  it  again  with 
the  lame  glafs,  and  found  the  appearance  exactly  as  in  F  3  which 
he  imagined  to  fhew  a  motion  or  the  former  triangular  fpot. 

But  March  2 2d,  about  half  an  hour  after  eight  at  night, 
finding  the  fame  fpots  in  the  fame  fituatioftas  in  G,  he  concluded, 
that  the  preceeding  oblervation  was  only  the  appearance  of  the 
lame  fpots  ‘at  another  height  and  thicknefs  of  the  air,  and  this 
opinion  was  confirmed  by  finding  them  in  the  fame  fituation 
March  23,  about  half  an  hour  after  nine,  as  in  H. 

March  28th,  about  three  the  air  being  light,  though  moift  and 
a  little  hazy,  he  plainly  faw  it  of  the  form  in  I,  which  is  not 
reconcileable  with  the  other  appearances,  unlels  \ye  allow  of  a 
turbinated  motion  of  Mars  on  its  centre,  which,  from  the  obfer- 
vations  made  March  2*ift,  22d,  and  23d,  may  happen  once  or 
twice  in  about  24  hours  3  unlels  it  have  fome  kind  of  libratory 
motion,  which  leems  not  very  probable. 

Obfervations  made  in  Italy  confirming  the  former,  and  fixing 
the  period  of  the  revolution  of  Mars  by  CaJJini . 

\Yith  a  telelcope  of  about  16  feet,  wrought  after  CampanFs 
way,  CaJJini  began  to  oblerve,  February  6',  1 666,  N.  S.  in  the 
morning,  and  he  faw  two  dark  fpots  m  the  firft  face  of  Mars 
reprefented  by  K.  He  obferved  with  the  fame  glafs  Feb.  f  j  in 
the  evening,  two  other  fpots,  like  thofe  of  the  firft,  but  bigger,  in 
the  other  lace  of  this  planet,  as  L.  And  afterwards  continuing 
his  oblervations,  he  found  the  fpots  of  thele  two  faces  to  revolve 
gradually  from  eaft  to  weft,  and  to  return  at  laft  to  the  fame 
fituation,  wherein  he  had  leen  them  at  firft.  S.  Campani  with 
glafies  of  35  foot,  of  his  own  contrivance,  obferved  the  fame 
phenomena,  as  in  fig.  M.  Sometimes  he  faw  in  the  fame  night 
the  two  faces  of  Mars ,  one  in  the  evening,  and  the  other  in  the 
morning,  as  in  fig.  M  and  N.  The  motion  of  thefe  fpots,  in  the 
inferior  part  of  the  apparent  hemilphere  of  Mars>  is  from  eaft  to 
weft,  as  that  of  all  the  other  celeftial  bodies,  and  is  performed 
by  parallels  that  decline  much  from  the  equator,  and  little  from 
the  ecliptic.  The  fpots  returned  the  next  day  to  the  fame  fitua¬ 
tion,  40  minutes  later  than  the  day  before,  lo  that  in  36  or  37 
days,  they  return  to  the  fame  place  about  the  fame  hour. 

S.  CaJJini  relates,  that  leveral  obfervations  of  thefe  fpots  of 
Mars  were  made  at  Rome  by  other  aftronomers,  from  March 
to  March  f  with  glafles,  wrought  by  Eujiachio  bDiviniy  of  1 5 
and  30  foot.  He  adds  that  the  other  Roman  aftronomers,  who 
obferved  with  cjDivinF%  glafies,  wall  have  the  revolution  of  Mars 
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to  be  performed,  not  in  24  hours  40  minutes  according  to  him, 

but  in  about  13  hours. 

£n  order  to  evince  the  miftake  of  thefe  affronomers 3  he 
alledges,  that  they  affure  the  fpots  they  had  feen  of  this  planet, 
by  an  Eujlachian  tube,  the  f  §  Mdrch>  to  be  fmall,  very  diftant 
from  each  other,  remote  from  the  middle  of  the  difk,  and  the 
oriental  fpot  lefs  than  the  occidental  one,  as  in  fig.  O,  like  the 
firft  face  of  Mars  3  whereas,  on  the  contrary,  Cajfini  pretends  to 
prove  by  his  obfervations  made  at  "Bologna ,  that,  the  fame  day 
and  hour,  thefe  fpots  were  very  large,  near  each  other,  in  the 
middle  of  the  difk,  and  the  oriental  bigger  than  the  occidental, 
as  appears  b.y  fig.  P,  the  lecond  face  of  Mars.  Befides,  he 
declares,  that  thefe  allronomers  were  too  hafly,  in  determining 
after  five  or  fix  obfervations  only,  the  period  of  his  revolution  3 
and  denies  it  to  be  performed  in  13  hours:  That  he  himfelf,  after 
a  feries  of  many  obfervations,  durlt  not  for  a  great  while  define 
whether  Mars  revolved  in  24  hours  40  minutes,  once  or  twice  5 
and  that  all  he  could  affirm,  was,  that  after  24  hours  40  minutes, 
this  planet  appeared  in  the  fame  manner  it  did  before.  But  fince 
thefe  Bril'  obiervations,  he  affirms,  he  had  reafon  to  determine 
the  period  of  its  revolution  to  be  once  in  24  hours  40  minutes  • 
alledging,  that  whereas  Feb.  6th,  N.  S.  he  law  the  lpots  of  the 
Bril  face  of  Mars  moving  from  eleven  at  night  till  break  of  day  3 
they  appeared  not  afterwards  in  the  evening,  after  the  rifing  of 
that  planet  5  whence  he  infers,  that  after  12  hours  2 o  minutes, 
the  lame  fpots  did  not  return  3  for  fuch  as  were  feen  in  the  morn¬ 
ing  in  the  middle,  on  the  riling  of  Mars ,  after  13  or  14  hours 
appeared  near  the  occidental  limb.  So  that  he  concludes  the 
period  of  this  planet’s  revolution  to  be  performed  not  in  12  hours 
40  minutes,  but  in  about  24  hours  40  minutes.  When  S.  Cajfini 
defines  the  time  of  the  revolution,  he  does  not  fpeak  of  its  mean 
revolution,  but  of  that  only,  which  he  obferved,  whilffc  Mars 
was  in  oppofition  to  the  iun3  which  is  the  fhortell  of  all. 

^the  Shadows  of  Jupiter’s  Satellites  obferved  by  S.  Campani, 
M.  Caffini,  Mr.  Hook,  and  others.  Phil.  Tranfi  N°  14. 
p.  245,  iSc. 

S  Campani  affirms  that  he  obferved  in  the  belts  of  Jupiter,  the 
•  fhadows  of  his  latdlites,  and  continuing  his  obfervations,  he 
at  length  law  them  emerge  out  of  his  difk. 

M ,  Cajfini)  after  he  had  difeovered  by  Campani  s  glades  of 
2  5  foot,  "the  fhadows  call  by  the  iatellites  of  Jupiter  upon  his 
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difk  when  they  happen  to  be  between  the  fun  and  him,  and 
after  he  had  diftinguilhed  their  bodies  upon  the  dill  of  Jupiter , 
made  iome  predictions  when  they  ihould  appear,  that  the  curious 
might  be  convinced  of  this  matter  by  their  own  obfervations. 

Some  of  thefe  predictions  have  been  verified  not  only  21  Rome  ^ 
and  other  parts  of  Italy  3  but  alfo  at  '■Paris ,  by  M.  Auzout,  and 
in  Holland ,  by  M.  Huygens,  particularly,  Sept.  2 6,  1 665,  at  half 
an  hour  after  feven  o’clock,  one  of  thele  fhadows  was  ieen  both 
in  France  and  Holland. 

Thele  fpots  have  this  in  peculiar,  and  which  diftinguifhes 
them  from  all  others,  that  they  are  found  precifely  in  that  part  of 
Jupiter,  where  lbme  fatellite  is  leen  by  the  fun  5  that  they  proceed 
from  the  oriental  to  the  occidental  limb  of  Jupiter’s  diik,  with  a 
motion  always  equal  to  that  of  the  fatellite}  that  with  refpeCi  to 
us  they  precede  the  fatellite,  before  Jupiter's  oppofition  to  the 
fun,  and  follow  him,  after  it  *  that  the  greater  Jupiter's  diftance 
from  the  oppofition  is,  the  greater  is  the  apparent  diftance  of  the 
fame  fatellite  5  that  at  divers  times  of  the  year,  this  diftance 
changes  in  proportion  to  the  annual  parallax  of  the  fatellite,  ac¬ 
cording  as  he  is  differently  feen  from  the  lun  and  the  earthy  and 
that  at  one  and  the  fame  time  of  the  year,  when  divers  fatellites 
happen  to  be  between  Jupiter  and  the  fun,  the  fpots.  correfpond- 
ing  to  them,  are  diftant  in  proportion  to  the  femidiameters  of  the  • 
circles  of  the  lame  fatellites. 

Anno  1666,  January  2.6 ,  about  3  hours  15'  in  the  morning. 
Dr.  Hook  perceived  with  a  60  foot  glals,  near  the  middle  of  the 
belt  or  zone  d,  a  very  round  Ipot,  like  that  reprefented  at  g,  which 
was  not  to  be  perceived  about  half  an  hour  before 3  and  he 
obferved  it  in  about  10'  time,  to  be  got  almoft  to  d,  keeping 
equal  diftance  from  the  fatellite  /;,  which  moved  alio  weftwards, 
and  was  ioined  to  the  diik  at  i,  at  3  hours  25':  So  that  it  was 
fufficiently  plain,  that  this  black  fpot  was  nothing  more  than  the 
fhadow  of  the  fatellite  h,  eclipfing  a  part  of  Jupiter's  face.  The 
other  three  fatellites,  during  this  ectipie,  were  weftward  of  the 
body  of  Jupiter. 


A 


*ThePhafesof  Jupiter,  by  Dr.  Hook.  Phil.  Tranf.N0  14.  p.  245. 

fNNO  1 666,  June  16 1  between  three  and  four  in  the  morn¬ 
ing,  he  obferved  the  body  of  Jupiter  through  a  do  foot 
glafs,  and  found  its  apparent  diameter  to.  be  more  than  two 
degrees,  that  is  about  four  times  as  big  as  the  diameter  of  the 
moon  appears  to  the  naked  eye. 
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He  law  the  limb  pretty  round,  and  pretty  well  defined  without 
radiation,  the  parts  of  its  phafis  had  various  degrees  of  light* 
about  a  and  f  its  north  and  fouth  poles,  it  was  fomewhat  darker, 
and  gradually  grew  brighter  towards  b  and  e  two  zones  or  belts  $ 
one  of  which  was  a  imall  dark  belt  eroding  the  body  fouthward, 
near  which  was  a  Imall  line  of  a  fomewhat  brighter  part,  and 
below  that  again,  fouthwards,  was  the  great  black  belt  c.  Be¬ 
tween  that  and  e,  the  other  fmaller  black  belt,  was  a  pretty  large 
and  bright  zone  5  but  the  middle  d>  was  fomewhat  darker  than 
the  edges. 


An  Obfervation  Saturn,  by  Mr.  Hook.  Phil.  Tranf.  N°  14. 

2. 

UNE  29th,  1 666,  between  eleven  and  twelve  at  night? 
Hr.  Hook  obferved  the  body  of  Saturn  through  a  60  foot 
telefcope,  and  found  it  exaflly  of  the  fhape  reprefented  in 
Pig.  R.  The  ring  appeared  fomewhat  brighter  than  the  body, 
and  the  black  lines  a  a  crofing  the  ring,  and  bb  eroding  the  body, 
were  plainly  vifible  5  whence  he  could  plainly  fee,  that  the  fouth- 
ermod  part  of  the  ring  was  on  this  fide  of  the  body  5  and  the 
northern  part,  behind,  or  covered  by  the  body. 

Of  the  Ejfebi  of  Thunder  and  Lightning,  by  Tho.  Neale,  Efq ♦ 

Phil.  Tranf  N°  14.  p.  247. 

N  the  24th  of  fan.  166#,  one  Mr.  E rooks  of  Hampfiire , 
going  from  Wine  heller  to  Andover  in  very  bad  weather, 
was  himielfj  and  the  horfe  he  rode  on,  killed  by  lightning.  He 
was  found  about  a  mile  from  JVinchefler ,  with  his.  face  pitched  in 
the  earth,  one  leg  in  the  ftirrup,  and  the  other  on  the  horfe’s 
mane  5  his  cloaths  were  all  burnt  off  his  back,  and  not  the  lead: 
piece  left  intire,  and  his  hair  and  all  his  body  were  finged  :  His 
note  was  beaten  into  his  face,  and  his  chin  into  his  bread,  wherein 
was  a  wound  reaching  -almod  to  his  navel $  his  gloves  were  intire, 
but  his  hands  burnt  to  the  bone  $  his  horfe’s  hip-bone  and 
fhoulder  were  foorched  and bruifed 5  and  his  faddle  torn  to  pieces. 
This  is  what  appeared  to  the  coroner’s  inqued. 

Cold  produced  with  Sal-armoniac,  by  Mr.  Boyle.  Phil.  Tranf 

N°  15.  p.  255. 

H  E  mod  plain  and  eafy  method  of  making  cold  mixtures 
with  fal-armoniac,  is  as  follows:  Take  a  pound  of  pow¬ 
dered  fal-armoniac,  and  about  three  pints  of  water,  put  the  fait 
into  it,  either  at  once,  if  yon  defign  to  produce  an  intenle  but 
.  v  •  fhort 


Royal  Society.  4 y 

fhort  cold,  or  at  feveral  times,  ifionly  a  more  lading,  rather 
than  great  degree  of  it;  dir  the  powder  in  tlie  water  with  a  flick, 
or  whale  bone,  to  promote  its  lolution;  for  on  the  quicknefs  of 
that,  depends  the  intenfenefs  of  the  cold. 

That  a  confiderable  degree  of  cold  is  really  produced  by  this 
operation,  is  very  plain,  fird,  by  feelings  fecondly,  by  this,  that 
if  the  experiment  be  made  in  a  glafs  body  or  a  tankard,  you  may 
oblerve,  that  during  the  folution,  the  outfide  of  the  vedel  will, 
as  high  as  the  mixture,  be  bedewed  with  a  number  of  little  drops 
of  water  5  as  it  happens,  when  mixtures  of  lnow  and  fait,  being 
put  into  glades  or  other  veffels,  the  aqueous  vapours,  that  float  • 
in  the  air  near  the  fidcs  of  thefe  veffels,  are  by  cold  condenfed 
into  water  ;  thirdly,  the  bell  and  furefl  way  of  finding  the 
degree  of  cold,  is  by  plunging  into  it  a  good  fealed  thermometer 
with  tinged  Ipirit  of  wine  •  for  on  putting  the  ball  into  this  mix¬ 
ture,  the  ipirit  will  delcend  much  lower  than  in  the  open  air,  or 
in  common  water  of  the  fame  temperature  with  that  in  which  the 
fait  was  diffolved ;  and  if-you  remove  the  glafs  out  of  the  mixture 
into  common  water,  the  tinged  ipirit  wilf  re-alcend,  which  was 
alio  the  cafe  when  put  into  water  newly  impregnated  with  falt- 
petre. 

This  cold  in  fummer  and  hot  weather  fbon  decays  •  but  if  the 
quantity  of  fait  and  water  be  confiderable,  it  will  be  both  more 
lading  and  more  intenfe,  and  the  different  goodnefs  of  the  fait 
contributes  likewife  its  ihare  to  the  producing  this  efFe£l,  as 
the  honourable  Mr.  "Boyle  experienced.  The  duration  of  this 
cold  may  alfo  depend  on  the  way  of  putting  the  fait  into  the 
water  $  tor  if  it  is  thrown  in  all  at  once,  the  water  will  Iboner 
acquire  an  intenfe  degree  of  cold,  but  fo  much  .the  (boner  will  it 
return  to  its  former  temperature  5  but  if  you  put  the  lalt  in  by 
little  and  little,  the  cold  will  lad  longer,  though  it  be  not  fo 
intenfe,  and  confequently,  will  befitted  for  cooling  of  liquors. 
W  hen  the  tinged  liquor  fubfided  flowly,  or  was  at  a  (land,  In¬ 
putting,  at  times,  two  or  three  lpoonfuls  more  of  lalt,  and  dif- 
ring  the  water  to  promote  the  folution,  the  Ipirit  of  wine  would 
begm  again  to  defeend,  if  it  were  at  a  dand,  or  riling  3  or  iubfide 
much  more  fwiftly  than  before.  And  if  you  would  protracl  the 
experiment,  let  fome  of  the  lal-armoniac  be  grofly  pounded,  that 
it  may  be  the  longer  in  diflolving  and  confequently  cooling  the 
water.  He  found,  in  the  fpring,  a  fenfible  adventitious  cold, 
produced  by  a  pound  of  fal-armoniac,  to  lad  above  two  or 
three  hours. 
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Put  the  liquors  you  defign  to  cool  into  thin  glafles,  with 
their  orifices  ltopt,  and  ftill  kept  above  the  mixture,  moving 
them  in  it  to  and  fro,  and  then  pour  out  the  liquors  to  be 
d;  ank  •  one  may  readily  cool  his  hands  by  applying  them  to 
the  outfide  of  the  veflel  that  contains  the  mixture  ;  and  pieces 
qfcryttal  or  bullets,  for  cooling  the  mouths  and  hands  of  pa¬ 
tients,  may  be  powerfully  refrigerated  5  for  cooling  of  air  and 
liquors,  for  adjufting  weather-glaffes,  or  imparting  to  a  fmall 
quantity  of  beer,  &c.  a  moderate  degree  of  coolnels,  lefs  than 
a  whole  pound  of  lal-armoniac  may  be  fuflicient  ;  for,  you 
may  obferve  by  a  fealed  weather-glafs,  that  a  few  ounces,  well 
powdered  and  nimbly  diflolved  in  about  four  times  its  weight 
of  water,  will  anfwer  well  enough  for  many  purpofes. 

In  confirmation  of  all  this,  the  honourable  Mr.  'Boyle  fub- 
joins  a  few  experiments,  after  firtt  premifing  an  account  of  the 
fealed  thermometer,  wherewith  the  obfervations  were  made, 
viz.  That  the  length  of  the  cylindrical  tube  was  16  inches, 
the  ball  about  the  bignefs  of  a  large  walnut,  and  the  bore  of 
the  tube  about  j  or  y  of  an  inch  in  diameter. 

March  27th,  Upon  firtt  putting  the  weather-glafs  into  the 
water,  the  tinged  fpirit  remained  at  8  £  inches,  but  continuing 
there  a  good  while,  and  at  intervals  moving  it  up  and  down  in 
the  water,  it  defcended  a  little  below  7  J  inches;  then  throw¬ 
ing  in  the  fal-armoniac  5  in  about  a  quarter  of  an  hour  or  lefs, 
it  fell  to  2  inches;  but  before  that,  it  began  to  freeze  the 
vapours  on  the  outfide  of  the  glafs :  And  when  the  frigorific 
power  was  arrived  at  its  height,  he  found  that  water,  thinly 
laid  on  the  outfide,  on  ftirrmg  the  mixture  nimbly,  would 
freeze  in  a  quarter  of  a  minute.  About  f  of  an  hour,  after 
the  freezing  body  was  put  in,  the  thermometer,  that  had 
been  taken  out  a  while  before,  and  wasrifen  to  the  lowett  freez¬ 
ing  point,  being  put  in  again,  fell  an  inch  below  it;  about 
2.  \  hours  from  the  firil  folution  of  the  fait,  the  tinged  liquor 
flood  in  the  middle  between  the  freezing  points;  one  of  which 
was  at  5  i  inches,  (at  which  height,  it  would  ulually  be  frofty 
abroad  )  and  the  other  at  4  f  inches,  the  height  at  which  the 
liquor  flood  in  ftrong  and  lifting  frofls  in  winter  :  In  three 
hours  after  the  beginning  of  the  obfervation,  he  found  the 
liquor  higher  than  the  upper  freezing  point  abovementioned ; 
after  which  it  continued  to  rife  very  flowly  for  about  an  hour 
longer.  This  mixture  being  made  in  a  glafs  body,  with  a 
large  and  flat  bottom,  a  little  water  fpilt  on  the  table,  was 
froze  lb  itrong,  that  it  fattened  the  glafs  to  the  table,  and 
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the  ice  in  fome  places  was  about  the  thicknefs  of  a  half  crown. 
He. made  another  obfervation  the  fame  faring,  to  fhew  the 
duration  of  cold  ;  for  the  firft  time  the  lealed  weather-glals 
was  put  in,  before  it  touched  the  common  water,  it  Hood,  at 
8  I,  being  left  there  a  confiderable  while,  and  once  or  twice 
Hirring  the  water,  the  tinged  liquor  fubfided  only  to  7  f,  or 
at  moS  7  J  ;  then  the  frigonfic  liquor  being  put  into  the  water, 
in  about  half  a  quarter  of  an  hour,  the  liquor  fell  beneath  3  f; 
and  the  thermometer,  being  taken  out,  and  then  put  in  again, 
an  hour  after  the  water  had  been  firft  frozen,  fubfided 
beneath  5  inches,  and  confequently  within  of  an  inch  of  the 
point  of  ftrongly  freezing  weather. 


An  Hypothecs  of  the  Tides,  ly  bDr.  Wallis.  Phil.  TranC 

N°  16. 


263. 


T‘  H  E  tides  are  obferve'd  to  be  lo  connected  with  the  mo¬ 
tion  of  the  moon,  that  it  is  reafonable  to  conclude,  that 
either  the  one  is  influenced  by  the  other,  or  at  leaft,  that  both 
arife  from  fome  common  caufe. 

Some  philofophers  afcribed  this  effeCl  to  an  occult  quality, 
or  particular  influence,  the  moon  exerts  on  moift  bodies;  others 
to  a  magnetic  virtue,  whereby  the  waters  are  attracted  towards 
it,  fo  as  to  caufe  high  water  in  that  place,  wherein  the  moon 
is  vertical;  others  again  to  its  gravitation  or  preflfure  downwards 
upon  the  terraqueous  globe,  whereby  it  produces  loweil  water, 
where  vertical.  But  the  firfl,  who  took  in  the  confideration 
of  the  diurnal  and  annual  motion  of  the  earth  to  folve  this 
phenomenon,  was  Galileo,  in  his  Syftem  of  the  World. 

There  are  three  things  obfervable  in  Tides.  Firft,  the 
diurnal  reciprocation,  whereby,  in  little  more  than  24  hours, 
we  have  twice  a  flood  and  an  ebb.  Secondly,  the  menftrual; 
whereby  in  one  fynodical  period  of  the  moon,  or  from  one 
•conjunction  to  another,  the  hour  of  thofe  tides  fliifts  through 
the  whole  compals  of  the  nat  ural  day  of  24  hours  ;  e.  gr.  if  at 
full  moon,  it  be  full  lea  at  any  place,  juft  at  noon,  the  day 
following,  it  will  be  a  little  before  one,  at  the  fame  place  ; 
the  day  after  that,  between  one  and  two,  &c.  till  at  new 
moon  it  happen  at  midnight,  and  the  next  full  moon  bring  it 
back  again  to  noon.  The  Ipring  tides,  which  are  thole  at  full 
and  new  moon,  are  the  highefc ;  the  neap-tides,  at  the  quadra¬ 
tures,  are  the  lowefl,  and  at  intermediate  times  the  tides  are 
proportionable.  Thirdly,  the  annual  reciprocation,  when  it 
is  obferved,  that  at  lome  fealons  of  the  year,  the  fpring-tides 
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are  higher  than  thole  at  other  times,  ufually  thought  to  be  in 
ip  ring  and  autumn,  or  at  the  two  equinoxes. 

To  account  for  thele  three  periods  according  to  the  laws  of 
motion,  and  mechanic  principles 5  we  may  take  for  granted, 
that  a  body  in  motion  is  apt  to  continue  its  motion,  and  that  in 
the  fame  degree  of  celerity,  unlefs  hindered  by  lome  impe¬ 
diment  ;  and  that  a  body  at  reft,  will  continue  in  that  Hate, 
unlefs  put  into  motion  by  fonie  fuflicient  mover.  To  explain 
this  further,  Galileo  inftances  in  a  broad  velfel  of  water,  for 
fome  time  evenly  carried  forward  with  the  water  in  it,  upon 
flopping  of  which,  the  water  will  da  Hi  forward,  and  rife 
higher  at  the  fore-part  of  the  velfel:  And  on  the  contrary,  if 
the  velfel  be  thrull  forward  fader  than  before,  the  water  will 
dafh  backwards,  and  rife  at  the  hinder  part  of  the  velfel.  So 
that  an  acceleration  or  retardation  of  the  velfel,  which  carries 
it-,  will  caufe  a  riling  in  one  part,  and  a  falling  of  water  in 
another,  which  yet  by  its  own  weight  returns  to  its  former 
level.  And  confequently,  fuppoling  the  fea  a  loofe  body  car¬ 
ried  about  with  the  earth,  but  not  fo  united  to  it,  as  necelfarily 
to  receive  the  fame  degree  of  impetus  with  it,  as  its  lixt  parts 
do;  the  acceleration  or  retardation  in  the  motion  of  this  or 
that  part  of  the  earth,  will  caufe,  proportionally,  fuch  a 
dafhing  of  the  water,  or  riling  at  one  part,  with  a  falling  at 
another,  analagous  to  what  we  call  the  flux  and  reflux  of 
the  fea. 

Next,  we  are  to  fuppofe  with  Galileo  a  double  motion  in  the 
earth,  the  one  annual  in  the  great  orbit,  in  which  the  centre 
of  the  earth  is  fuppofed  to  move  about  the  fun;  the  other  diur- 
pal,  whereby  the  whole  moves  on  its  own  axis,  and  each  point 
in  its  furface  deferibes  a  circle. 

It  is  plain,  that  if  the  earth  were  moved  with  any  one  of 
thefe  motions,  with  an  equal  fwiftnefs,  the  water  would  hold 
pace  with  it ;  but  the  true  motion  of  each  part  of  the  earth’s 
furface  being  compounded  of  the  annual  and  diurnal,  and  the 
former,  according  to  Galileo ,  being  triple  the  latter,  in  a  great 
circle;  the  diurnal  motion,  in  that  part  of  the  earth  next  the 
fun,  diminifhes  the  annual,  and  moil  of  all  at  noon ;  and  in 
the  other  increafes  it,  and  moll  of  all,  at  midnight;  which 
affords  us  a  caufe  of  two  tides  in  24  hours;  the  one,  on  the 
greatefl  acceleration  of  motion,  the  other,  on  its  greateft 
retardation. 

So  far  Galileo's  hypothecs  feems  to  hold  well  enough  ;  but 
falls  fliort,  as  it  accounts  only  for  two  tides  always  at  noon  and 

midnight, 
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midnight,  contrary  to  experience,  fince  they  fhifc  in  a  whole 
month  through  all  the  24  hours.  To  obviate  this  difficulty, 
John  B'aptifla  ‘Bali anus  makes  the  earth  a  fecondary  planet 
only,  and  not  to  move  direbtly  about  the  fun,  but  the  moon  5 
this  latter  mean  while  revolving  about  the  fun.  But  though  this 
might  furnifii  us  with  a  menlfrual  period  of  accelerations  and 
retardations  in  the  compound  motion  of  the  feveral  parts  of  the 
earth’s  furface,  yet,  it  cannot  be  admitted  as  a  true  hypothefis, 
and  conl'equently,  the  menlfrual  period  of  the  tides  cannot  be 
folved  by  l'uch  a  fuppofition. 

Inftead  of  this,  Dr.  Wallis's  furmife  is,  for  he  owns,  he  dare 
not  give  it  a  better  name,  that  the  earth  and  moon  being 
bodies  fo  greatly  connected,  whether  by  magnetifm  or  any 
other  tie,  he  will  not  determine,  as  that  the  motion  of  the  one 
follows  that  of  the  other  3  the  moon  obferving  the  earth  as  the 
centre  of  its  periodic  motion 5  and  therefore  they  may  be  con- 
(idered  as  one  body,  or  rather  one  aggregate  of  bodies,  with 
one  common  centre  of  gravity  5  which  centre,  according  to  the 
known  laws  of  ifatics,  is  in  a  ftraight  line  connecting  their 
refpeCfive  centers,  fo  divided,  as  that  its  parts  be  in  reciprocal 
proportion  to  the  gravities  of  the  two  bodies.  As  for  example, 
fuppole  the  magnitude,  and  therefore,  probably  the  gravity  of 
the  moon,  to  be  about  do  of  that  of  the  earth  3  and  the  diftance 
of  the  moon’s  centre  from  that  of  the  earth,  to  be  about  56 
femi-diameters  of  the  earth  3  the  diftance  of  the  common  cen¬ 
tre  of  gravity  of  thefe  two  bodies,  from  that  of  the  earth,  will 
be  about  of  5 6  femidiameters  3  i.  e.  about  or  f  or  1  •§•  of 
afemidiameter  of  the  earth,  and  pofited  above  its  furface  in  the 
air,  directly  between  the  earth  and  moon. 

Now,  fuppofing  the  earth  and  moon,  as  one  body  carried 
about  the  fun  in  the  great  orbit  3  this  motion,  according  to  the 
laws  of  ftatics,  is  to  be  eftimated  by  that  of  the  common  centre 
of  gravity  3  and  confequently  the  line  of  the  annual  motion, 
will  be  defcribed  by  the  common  centre  of  gravity  of  the  two 
bodies,  the  earth  and  moon,  being  as  one  aggregate. 

According  to  this  fuppofition,  the  menlfrual  motion  from 
laft  to  fir  ft  quarter  accelerates  the  annual  motion,  and  molt  of 
all  at  new  moon  3  and  from  the  firlt  to  the  laft  quarter,  it  re¬ 
tards  the  annual  motion,  and  moft  of  all  at  full  0100113  lb  that 
in  purfuance  to  Gallileos  notion,  the  menlfrual  addition  to,  or 
fubtraCfion  from  the  annual  motion,  Ihould  either  leave  behind, 
or  throw  the  waters  forward  on  the  earth  3  and  moft  of  all,  at 
full  and  new  moon,  when  thefe  accelerations  and  retardations 

•  ate 


5  2  MEMOIRS  of  the 

are  greateft.  Now,  this  menftrual  motion,  if  nothing  elf© 
were  fuperadded  to  the  annual,  would  give  us  two  tides  a 
month,  and  no  more,  viz.  at  new  and  full  moon,  the  one  upon 
the  acceleration,  and  the  other  at  the  retardation  5  and  two  ebbs, 
at  the  two  quarters  ;  and  in  the  intervals,  riling  and  falling  wa¬ 
ter.  But,  by  fuperadding  the  diurnal  motion,  it  has  the  lame 
effeCt  on  the  menftrual,  that  Galileo  fuppofe’s  it  to  have  on  the 
annual,  that  is,  to  add  to,  or  fubftraCt  from  the  menftrual 
acceleration  or  retardation  5  and  fo  give  tide  after  tide. 
The  greateft  acceleration  or  retardation,  given  by  the  diurnal 
arch  to  the  menftrual,  is  when  the  moon  is  in  the  meridian, 
either  above  or  below  the  horizon  5  and  this  feems  to  be  the 
true  caufe  of  the  daily  tides;  and  why  in  a  month  they  fhould 
fhirt  through  the  whole  24  hours,  becaufe  the  moon’s  coming 
to  the  meridian  above  and  below  the  horizon,  or,  in  the  fea 
phrafe,  the  moon’s  fouthing  and  northing,  does  fo;  and  this 
alfo  feems  to  account  for  the  fpring  and  neap-tides:  For  when 
the  menftrual  and  diurnal  accelerations  and  retardations  coin¬ 
cide,  as  at  new  and  full  moon,  the  effect  mult  needs  be  the 
greater.  And  although  (which  is  not  to  be  diffembled)  this 
happen  but  to  one  of  the  two  tides ;  that  is,  the  night  tide  at 
the  new  moon,  when  both  motions  do  molt  of  all  accelerate, 
and  the  day-tide  at  full  moon,  when  both  do  molt  retard  the 
annual  motion;  yet  this  tide  being  thus  raifed  by  twoconcuring 
caufes,  though  the  next  tide  have  not  the  fame  caufe  alfo,  yet 
the  impetus  contraCfed  will  influence  the  next  tide;  juft  as  a 
pendulum  let  fall  from  a  higher  arch,  will,  though  there  be 
no  new  caufe,  make  the  vibration  on  the  other  fide,  beyond 
the  perpendicular,  to  be  alio  greater.  But  here  we  are  to 
obl'erve,  that  though  all  parts  of  the  earth,  by  its  diurnal 
motion,  revolve  about  its  axis,  and  defcribe  parallel  circles; 
yet  not  equal  ones,  but  greater  near  the  equinoctial,  and  left, 
near  the  poles,  which  may  caufe  the  tides  to  be  much  greater 
in  fome  parts  than  in  others;  But  this  belongs  to  the  particular 
confideration  of  tides,  of  which  we  are  not  now  giving  an 
account,  and  not  to  the  general  hypothefis. 

After  explaining  the  diurnal  and  menftrual  periods  of  tides, 
he  proceeds  to  the  annual;  as  to  which,  there  is,  at  leaft, 
this  much  agreed;  that  at  fome  times  of  the  year,  the  tides 
arc  obferved  to  be  higher  than  at  other  times:  And  ftrft,,  he 
rectifies  the  time  of  the  obfervation,  and  then  accounts  for  it : 
As  to  the  ftrft;  it  having  been  grofly  obferved,  that  thefe  high 
tides  uf'waliy  happen  about  the  fpring  and  autumn,  and  that  the 
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two  equinoxes  are  the  proper  times,  to  which  thefe  annual 
high  tides  are  to  be  referred  •  to  this  the  do&or  oppofes,  that 
having  had  .frequent  occasion  for  20  years  to  converfe  with 
fome  inhabitants  of  Romney -mar (h  in  Kent,  where  the  Tea  is 
kept  out  with  great  earthen  banks,  that  it  might  not  overflow 
the  level  $  they  generally  agreed  in  informing  him,  that  their 
times  of  danger  were  about  the  beginning  of  February  and 
November  $  that  is,  at  thofe  fpring  tides  which  happen  near 
thefe  times  ;  and  which  they  call  Candkmas-ftream  and  All- 
hollond-flream :  And  if  they  efcaped  thefe  fpring  tides,  they 
thought  themfelves  out  of  danger  for  the  reft  of  the  year :  As 
for  the  two  equinoxes,  March  and  September ,  they  were  as 
little  folicitous  about  them,  as  any  other  feafonof  the  year. 
And  ftnce  that  time,  he  himlelf  frequently  obferved,  both  at 
London  and  elfewhere,  that  in  thofe  months  of  February  and 
November ,  efpecially  the  latter,  the  tides  run  higher  than  at 
other  times.  This  effect  he  alcribes  to  the  inequality  of  the 
natural  day  of  24  hours,  which  increafes  by  fo  much  as  anfwers 
to  that  part  of  the  fun’s  annual  motion  run  over  in  that  time, 
and  this  inequality  again  arilesfrom  a  double  caufe,  viz.  1.  £e- 
caufe  the  fun  on  account  of  its  apogaeum  and  perigsum  or  great- 
eft  and  leaf!:  diftance  from  the  earth,  does  not  at  all  times  of 
the  year  difpatch  in  one  day  an  equal  arch  of  the  ecliptic  5  but 
greater- arches  near  the  perigseum,  which  is  about  the  middle 
ot  December  5  and  lefs,  near  the  apogosum,  about  the  middle 
of  June.  2.  Though  the  fun  in  the  ecliptic  fhould  always 
move  at  the  lame  rate  $  yet  equal  arches  of  the  ecliptic  correi- 
pond  not  to  equal  arches  of  the  equinoCfial,  by  which  we  are 
to  eftimate  time:  Becaufe  fome  parts  of  it,  as  about  the  two 
folfticial  points,  lie  nearer  to  a  parallel  pofition  of  the  equi- 
nofhal  than  others,  as  thofe  about  the  two  equinoClial  points  " 
wherefore  an  arch  of  the  ecliptic  near  the  lolfticial  points  an¬ 
fwers  to  a  greater  arch  of  the  equator,  than  an  equal  arch 
near  the  equinoctial  points. 

According  to  the  firft  of  thefe  caufes,  we  fhould  have  the 
longeft  natural  days  in  December ,  and  the  fhorteft  in  June , 
which  operating  feperately,  would  give  us  at  thofe  times  two 
annual  high  waters :  According  to  the  fecond  caufe,  if  operating 
fingly,  we  fhould  have  the  two  longeft  days  at  the  two  folftices 
in  June  and  December,  and  the  two  fhorteft  at  the  equinoxes  in 
March  and  September ,  caufing  at  thole  times  four  annual  high 
waters.  But  the  true  inequality  of  the  natural  days  arifes 
from  a  complication  of  thefe  two  caufes,  fometimes  oppofing 
Vol.  L  H  .  r * J 
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and  fometimes  promoting  each  other  5  the  longeft  and  ihortefc 
natural  days  of  the  whole  year,  are  about  Allhollond  and  Can¬ 
dlemas -tide ,  about  which  time,  thefe  annual  high  tides  are 
obferved :  And  therefore,  we  may  reasonably  afcribe  tiiis 
annual  period  to  that  caufe,  or  rather  complication  of  caufesj 
for  by  this  inequality  of  natural  days,  a  physical  acceleration 
and  retardation  of  the  earth’s  mean  motion  will  ariie,  and 
confequently  a 'calling  of  the  waters  backward  or  forward^  • 
either  of  which,  will  caufe  an  accumulations  high  water. 

He  adds,  that  making  the  daily  tides  to  be  at  all  places, 
when  the  nioon  is  in  their  meridian,  mull  be  undeiftood  of 
open  feas,  where  the  water  has  free  Scope  for  its  motions 5  for 
in  bays  and  inland  channels,  the  position  of  the  banks  and 
other  caufes  muff  needs  make  the  times  different  from  what 
we  fuppofe  in  the  open  feas  5  and  that  even  in  open  leas  them- 
felves,  iflands,  currents,  and  fhallows  may  alfo  have  fome 
influence  on  them. 

It  may  be  objeCled,  that  if  the  earth  Should  thus  defcribe  an 
epicycle  about  the  common  centre  of  gravity,  it  would,  by  this 
change  of  place,  difturb  the  celeftial  motions,  and  make  the 
apparent  places  of  fome  of  the  planets,  different  from  what 
they  would  otherwife  be:. He  anfwers,  that  this  has  been  ob¬ 
ferved  to  be  the  cale,  and  that  aftronomers  have  been  very 
much  puzzled  to  account  for  it,  and  that  it  is  So  far  from  being 
an  obje&ion  againft  the  doctrine,  that  this  consideration  of  the 
common  centre  of  gravity,  feems  the  only  method  of  account¬ 
ing  for  thel'e  inequalities  of  the  celeftial  motions. 

To  this  do&rine  of  Dr.  Wallis ,  feveral  objections  were  made  5 
and  firft,  it  appears  not*  how  two  bodies,  that  have  no  tie, 
can  have  one  common  centre  of  gravity:  To  which  it  is  an- 
fwered,  that  it  is  harder  to  Shew  how  they  have,  than  that 
they  have  it-  the  load-done  and  iron  have  Somewhat  equiva¬ 
lent  to  a  tie,  though  invifible,  yet  we  know  it  by  the  effeCls  $ 
for  two  ioad-ftones  at  once  applied  in  different  positions  to  the 
fame  needle,  will  attraCl  it  not  direCtiy  to  either,  but  to  fome 
intermediate  point,  which,  as  to  thefe  two,  is  the  common 
centre  of  attraction ;  and  it  is  the  fame  thing  as  if  fome  one 
load  done  were  in  that  point.  Yet  theie  two  loadftones,  have 
no  connexion  or  tie,  though  a  common  centre  of  virtue,  accord¬ 
ing  to  which  they  jointly  ad ,  juft  fo  the  earth  and  moon  are 
corinc Cfed  by  their  common  centre  of  gravity,  though  we  lee 
.  tiot  the  tie. 


Second 


Royal  Society.  .  55 

Second  objection,  that  at-  Chatham  and  in  the  'Thames,  the 
annual  fpring  tides  are  obferved  to  happen  about  the  equinoxes, 
and  not,  according  to  this  hypothecs,  about  the  beginning  of 
February  and  November .  Anfwer,  if.  the  meaning  be,  that 
annual  high  tides  do  then  fall  out,  it  is  eafy  to  perceive,  that 
this  depends  on  the  obliquity  of  the  ecliptic,  the  parrs  of  the 
equinoctial  anfwering  to  equal  portions  of  the  ecliptic,  being 
near  the  folfticial  points  greated,  and  near  the  equmoClial  lead 
oi  all :  And  this,  he  thinks,  is  lo  far  from  being  ifiConfident 
with  his  hypothecs,  that  he  both  allows  and  aiferts  it,  and 
befides  admjts  of  another  annual  viciditude,  anfwering  to  the 
luns  apogaium  and  perig^um^  and  from  thefe  two  cauies  co¬ 
operating  near  the  times  he  mentions,  the  greated  tides  of  all 
will  be  found  to  arife.  As  to  the  obfervations'  at  Chatham  and 
in  the  Thames,  contrary  to  what  he  afferts  to  happen  at  Romney - 
marjh,  thefe,  he  lays,  mud  be  referred  to  further  inquiry. 

Third  obje&ion,  that  fuppofing  the  earth  and  moon  to  move 
about  a  common  centre  of  gravity,  if  the  highed  tides  be  at 
the  new  moon,  when  neared  the  fun  and  mod  diftant  from  the 
earth,  and  the  compound  motion  the  fwifted }  arid  the  tides 
abate  as  the  earth  approaches  nearer  •  it  may  be  afked  why 
they  do  not  dill  abate  in  proportion  to  the  earth’s  approach,  and 
the  decreafed  fwiftnefs  of  the  compound  motion:  And  why 
we  have  not  fpring-tides  at  the  new  moon,  when  the  motion 
is  iwifted,  and  neap-tides  at  full  moon,  when  flowed,  but 
fpring-tides  at  both?  This  has  been  already  accounted  for  in 
the  hypothecs  $  becaufe  the  effect  indifferently  follows,  either 
upon  a  ludden  acceleration  or  retardation:  Now  thefe  two 
happening,  the  one  at  new,  the  other  at  full  moon,  caulehigh 
tides  at  both. 

Fourth  objedion,  that  the  higbed  tides  are  not  at  all  places 
about  new  and  full  moon,  and  particularly,  that  in  fome  places 
of  the  Baft- Indies ,  the  highed  tides  are  at  the  quadratures  : 
The  anfwer  in  general  is,  that  he  pretends  not  to  give  a  fatis- 
faciory  account  of  the  particular  varieties  of  tides  in  different 
parts  of  the  world,  for  want  of  a  competent  hidory  of  them  • 
for  the  various  portions  of  channels,  bays,  promontories, 
gulphsj  fhallows,  currents,  trade-winds,  &c.  mud  affeCf  very 
much  the  tides  in  feveral  places. 

Fifth  objection,  that  the  fpring-tides  happen  not  with  usjud 
at  full  and  change,  but  two  or  three  days  after:  Anfwer,  it  • 
mud  be  known  whether  this  happen  in  open  feas  or  in  chan¬ 
nel^  for  ifin  the  latter,  we  mud  then  account  for  them  from 
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the  particular  fituation  of  thefe  places :  But  if  it  generally  fo 
happen  in  the  wide  open  Teas,  the  reafon  rauft  be  fought  for 
from  the  general  hypothecs  3  and  till  the  matter  of  fa£l  be  afcer- 
tained,  no  lolution  of  this  difficulty  can  be  offered  3  but  the 
doflor,  fufpe£ling  that  it  might  be  fome  days  after,  as  well  in 
the  open  Teas,  as  in  our  narrower  channels,  chofe  to  fay,  about 
new  and  full,  rather  then  at  new  and  full:  The  truth  is,  the 
rifing  and  falling  of  water,  from  the  jogging  of  it  in  a  veffelj 
is  generally  difcernible  fome  time  after. 


An  Eel i pie  of  the  Sun,  June  22-,  1 666,  at  London 5  by 
Mr.  VVilloughby,  2)r.  Pope,  2)r.  Hook,  and  Mr.  Philips. 
Phil,  Tranf.  N°  17.  p.  295. 

The  Eclipfe  began  at  5  h.  43'. 


h.  m. 

\j  Diam.  -  -  at  6.  00. 

4  dig. - -  -  6.  7. 

It  was  darkened^ 2  6.  13. 

\6  dig. . 6.  21. 

/7  big. . 6.  39  l 

(_.6  dig. . 6.  57. 


h.  m» 

$  big. . at  7.  6. 

4  dig.  ------  7.  13. 

3  dig. . 7.  20. 

2  dig.  - . 7.  2 5. 

l  dig.  -  -  - - 7.  32. 

o  big. . -  7.  3 7- 


Its  duration  hence  appears  to  have  been  1  h.  54',  its  greateft 
obicurity  a  little  more  than  7  digits :  About  the  middle,  be¬ 
tween  the  perpendicular  and  weliward  horizontal  radius  of  the 
fun  3  viewing  it  through  Mr.  Soyle's  60  foot  telelcope,  there 
was  perceived  a  little  of  the  limb  of  the  moon  without  the  fun’s 
difk,  which  leemed  to  fome  of  the  obfervers  to  be  fome  Tun¬ 
ing  atmofphere,  about  the  body  either  of  the  lun  or  moon. 
The  figure  of  this  eclipfe  was  oblerved,  and  the  digits  mealured 
by  calling  the  figure  through  a  five  foot  telelcope  on  an  extend¬ 
ed  paper,  fixt  at  a  certain  dillance  from  the  eye-glafs;  and  all 
the  diameters  of  this  round  figure  were  divided  by  fix  concen¬ 
tric  circles  into  12  digits. 

The  obfervations  made  at  Madrid  by  bis  excellence  the  earl 
of  Sandwich  are  as  follow  : 

The  eclipfe  began  at  Madrid  about  five  in  the  morning,  at 
5  li.  15'.  {he  fun’s  altitude  was  6  deg.  55'. 

The  middle  of  it  was  at  6  h.  2'.  The  fun’s  altitude  15°,  5'. 

The  end  was  exactly  at  7  h.  5'.  The  fun’s  altitude  250.  if. 

The  duration  1  h.  50'.  • 

Thirty-leven  parts  of  the  fun’s  diameter  remained  light,  and 
6^  were  darkened. 
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The  obfervations  made  at  ‘Paris  by  M.  Paycn>  are  thefe : 
The  eclipfe  began  there,  at  5  h.  44'.  52^.  mane.  It  ended  at 
7  h.  45'.  6,r .  fo  that  its  whole  duration  was  1  h.  58'.  14'/.  The 
greated  obicuration  was  7  dig.  50  m.  but  it  Seemed  to  be 
greaterby  3  m.  which  M.  Payen  imputes  to  a  particular  mo¬ 
tion  of  libra tion  of  the  fun’s  globe,  whereby  the  fame  phaSes 
continued  for  8  m.  and  feme  Seconds,  as  if  that  luminary  were 
ftopt  in  its  courfe,  and  this  is  rather  to  be  fuppofed  than  a  tre¬ 
mulous  motion  of  the  atmofphere,  according  to  Scheiner.  The 
apparent  diameters  were  almofl  'equal;  for  in  the  phafis  of 
6  digits,  the  circumference  of  the  moon’s  difk  pafted  through 
the  center  of  that  of  the  fun,  in  Such  a  manner  that  two  lines 
drawn  through  the.two  horns  of  the  fun,  made  with  the  common 
femidiameter  two  equilateral  triangles.  The  beginning  and 
middle  of  the  eclipfe  was  in  the  north-eafl  hemifphere,  and 
the  end  in  the  South  ead.  The  firft  contact  of  the  two  difks 
was  obferved  in  the  Superior  limb  of  the  Sun’s  difk,  with  regard 
to  the  vertical  line ;  and  in  the  inferior,  with  refpefl  to  the  • 
ecliptic :  But  the  middle  and  the  end  were  jeen  in  the  Superior 
limb,  in  regard  both  to  the  vertical  and  ecliptic  5  and  what  Seem¬ 
ed  extraordinary  to  this  gentleman,  both  beginning  and  end  of 
this  eclipie  happened  in  the  oriental  part  of  the  Sun’s  difk. 


Confederations  and  Enquiries  concerning  Tides,  by  Sir  Robert 
Moray.  Phil.  Tranf. N°  1 7.  p.298. 

TIDES  are  observed  to  enereafe  and  decreale  regularly 
at  different  SeaSons,  according  to  the  moon’s  age.  m  Such 
a  manner,  that  about  new  and  full  moon,  or  in  two  or  three 
days  after,  they  are  at  the  higheft;  and  about  the  quarter- 
moons,  at  the  lowed;  the  former  being  called  Spring,  and  the 
latter  neap-tides;  the  higheff  tides  are  alfo  oblerved  to  have 
the  lowed  ebbs,  and  their  increaies  from  the  neap  to  Spring- 
tides  to  be  made  in  the  proportion  of  fines;  the  firft  increafe 
exceeding  the  lowed;  in  a  Small  proportion;  the  next,  in  a 
greater;  the  third  in  a  greater  dill ;  and  Soon,  to  the  middle- 
mod,  whole  excels  is  greated  of  all;  and  again,  they  diminifh 
from  that,  to  the  highed  Spring-tide;  So  that  the  proportions 
before  and  after  the  middle  do  greatly  correfpond  to  each  other, 
or  Seem  So  to  do.  The  increale  and  decreale  of  the  velocity  of 
ebbings  and  flowings  are  alfo  fuppofed  to  be  in  the  proportion 
of  fines;  though  this  proportion  Seems  not  to  hold  exaffly,  be- 
caufe  of  the  inequalities  in  the  periods  of  the  tides;  for  the 
time  between  one  new  moon  and  another  being  unequal,  the 
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moon’s  return  to  the  fame  meridian  not  being  always  performed 
in  the  lame  time,  there  muft  be  a  like  variation  in  the  velocity  of 
the  tides,  and  in  their  -riling  and  falling :  The  number  of  tide's 
from  one  new  moon  to  another  are  lometimes  57*  fometimes  58; 
andfometimes  59,  without  any  fixt  order,  which  is  another  proof 
of  the  difficulty  of  reducing  this  matter  £0  any  great  exadnels, 
Yet,  becaufe  it  is  of  great  importance,  it  were  to  be  wifhed  that 
oblervations  were  made  for  months,  and  even  years  together :  For 
which  end  a  fit  apparatus  might  be  made  about  Briftol  or  Ckeap- 
flou\  becaule  the  tides  are  laid  to  rile  thereabouts  to  10  or  12 
fathoms,  and  on  fome  convenient  place  as  a  wall,  rock,  or  bridge, 
an  obfervatory  may  be  built,  and  as  near  as  can  be  to  the  brink 
of  the  lea  3  and  if  it  cannot  be  conveniently  lituated  juft  at  low 
water,  there  may  be  a  channel  cut  from  the  low  water  to  the 
bottom  of  the  wall,  rock,  &c.  This  obfervatory  is  to  be  raifed 
18  or  20  foot  above  high-water,  and  a  pump  to  be  placed  per¬ 
pendicularly  by  the  wall,  reaching  above  high-water  a  convenient 
height.  To  the  top  of  the  pump  a  pulley  is  to  be  faftencd,  for 
letting  down  into  it  a  piece  of  floating  wood,  which,  as  the  water 
comes  in,  may  rile  or  fall  with  it :  And  becaule  the  riling  and 
falling  of  the  water  amounts  to  60  or  70  foot,  the  counterpoife  of 
the  weight,  that  goes  into  the  pump,  is  to  hang  upon  as  many 
pulleys,  as  may  ferve  to  make  it  rile  and  fall  within  that  Ipace, 
which  is  equal  the  height  of  the  pump  above  that  of  the  water: 
And  becaule  the  counterpoile  will  rife  and  fall  more  llowly,  and 
confequently,  in  leis  proportions,  than,  the  weight  itielf* *  the 
fir  ft  pulley  may  be  fitted  with  a  wheel  or  two,  to  turn  the  indexes 
in  any  proportion  required,  lo  as  to  exhibit  the  degrees  of  motion 
and  thole  of  riling  and  falling  of  the  water  3  and  this  may  be 
done  with  pendulum  watches,  that  fhevv  minutes  and  leconds. 
To  prevent  the  weight’s  riling  and  falling  with  an  undulation/  it 
will  be  proper,  that  the  hole,  whereby  the  water  enters,  be  only 
about  half  as  big  as  the  bore  of  the  pump. 

The  particular  oblervations  to  be  made,  are  as  follow: 

1.  The  degrees  of  the  rifing  and  falling  of  the  water  every 
quarter  of  an  hour,  or  as  often  as  may  be,  from  the  periods  of 
the  tides  and  ebbs 5  and  that  for  two  or  three  months  every  night 
and  day. 

2.  The  degrees  of  the  velocity  of  the  motion  of  the  water,, 
every  quarter  of  an  hour,  for  whole  tides  together  3  to  be  bb- 
ierved  by  a  lecond-pendulum-watch  3  and  a  log  faftened  to  a  line 
of  50  fathoms  wound  about  a  wheel. 
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а.  Exaft  meafurcs  of  the  heights  of  the  greateft  high  water 
and ’low  water,  from  one  fpring-tide  to  another,  for  feme  months 
or  rather  years. 

4.  The  exabl  height  of  fpring-tides  and  fpring-ebbs  for  fome 
years  together. 

‘  5.  The  dire&ion  of  the  wine!  at  every  observation  of  the  tides, 
the  times  of  its  changes,  and  the  degrees  of  its  ftrength. 

б.  The  date  of  the  weather,  as  .to  rain,  hail,  mill,  hazinefs, 
&c.  and  the  times  of  its  changes. 

7.  At  the  times  of  obferving  the  tides,  the  height  of  the  ther¬ 
mometer,  barometer,  and  hygrometer,  the  age  of  the  moon,  her 
azimuths  and  place,  together  with  that  of  the  lun,  are  to  be  taken' 
exablly. 

the  Parenchymous  ‘ Parts  of  the  'Body,  by  Sir  Edm.  King. 

Phil.  Tranf.  N°  18.  p.  31  if. 

THE  parenchymous  parts  of  the  body,  are  by  anatomies 
fuppofed  to  be  fuch  as  are  wholly  void  .of  veffels,  defigned 
chiefly  to  fill  up  the  cavities  and  interftices  between  the  veffels, 
to  bolder  them  up,  and  convey  them  through  the  parts  of  the 
body.  But  after  ieveral  diffeblions,  and  a  careful  examination  of 
thole  parts  called  parenchymous,  as  the  liver,  fpleen,  kidneys,  &c. 
he  found  them  full  of  veffels.  Further,  he  obferved,  that  upon 
extending  a  piece  of  mufcular  flelh,  either  raw,  roalled,  or  boiled, 
he  could  perceive  it  full  of  veffels  as  thick  as  they  could  lie  5  and 
that  if  any  one  take  a  mufele,  and  begin  either  at  the  head  or  tail, 
he  may  divide- it  in  infinitum  5  and  compreffmg  it,  he  may  fqueeze 
out  a  juice  at  either  end  5  but  if  both  ends  are  compreffed,  it  will 
fwell  in  the  middle  :  Further,  if  any  of  thefe  parts  called  paren¬ 
chymous, be  prickt  with  a  needle,  if  this  punfiure  be  felt,  it  fhews 
fome  nerve  or  fibnlla  has  been  touched  $  and  blood  or  fome 
other  liquor  will  follow  the  needle  5  and  whence  can  this  come 
but  from  veffels  ?  To  confirm  all  this,  he  would  have  the  follow¬ 
ing  familiar  obiervations  confidered. 

r.  If  a  horfe  fat  and  full  be  rid  extreme  hard,  and  put  into  a 
great  fweat,  and  then  kept  lor  one  day  without  water  or  moift 
meat,  you  will  obferve  him  look  fo  thin,  efpccially  in  the  mufcu¬ 
lar  parts,  as  hardly  to  take  him  for  the  fame  horfe,  which  can  be 
owing  to  nothing  elfe  than  a  too  great  expence  of  the  blood, 
wherewith  his  vefiels  were  fluffed. 

2.  He  adds  that  he  had  been  informed  by  grafiers,  that  if  they 
buy  any  old  beads,  either  oxen  or  cows,  to  feed,  they  are  fure  to 
choofe  the  pooreft,  lb  they  be  lound  5  for  fuch  feed  not  only  very 
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kindly,  become  very  fat,  but  fpend  well,  like  young  ones,  and 
eat  very  tender.  And  the  realbn  feems  to  be,  that  in  fuch  a  lean 
animal,  the  veffels  defigned  for  admitting  and  aiftributing  the 
nourifhing  juice,  are  fo  near  contracted,  and  lie  lb  clofe  together, 
that  when  once  they  are  relaxed  by  frefh  and  un&uous  nourifh- 
ment,  they  extend  every  way,  until  in  a  little  time,  by  the  force 
of  an  extream  extenfion,  all  the  parts,  fitted  for  the  admiffion  of 
nourifhment,  become  fo  thin  and  fine,  that  the  lean  bead  put 
into  a  rich  pailure,  will  eat  young  and  tender  3  whereas  one  of 
the  lame  age,  that  never  was  very  poor,  fed  in  the  fame  pailure, 
will  eat  hard  and  tough.  But  if  there  were  luch  a  thing  as  a 
• -parenchyma ,  that  certainly  would,  like  a  fpunge,  immediately 
fwell  up  in  feveral  parts,  and  more  vifibly  in  thole  parts  that  are 
moll  porous,  to  the  great  inconvenience  of  the  parts,  wherein  it  is 
feated  *  which  yet  he  could  never  find  in  any  mufcle. 

3.  It  has  been  obferved  that  corpulent  perfons,  fall  away  ex¬ 
tremely  in  lome  difeafes.  Which  mull  be  owing  to  a  great  con- 
fumption  of  the  flock  of  fluids,  that  in  health  kept  the  veffels 
turgid. 

Reflections  on  Petrification,  and  a  Stone  taken  out  of  the  Womb 
of  a  Woman.  Phil.  Tranf.  N°  18.  p.  320. 

A  Complete  hiflory  of  petrification  and  the  knowledge  of  the 
procedure  of  nature  in  that  operation,  is  of  confiderable 
moment  5  for  if  it  lay  in  the  power  or  human  ikill  to  caufe  petri¬ 
factions,  to  order  and  direCl  the  procefs  thereof,  fuch  an  art  might 
become  very  ufeful,  efpecially  if  applied  to  prevent  the  generation 
of  the  flone  and  gravel  in  human  bodies,  or  to  diffolve  the  fame 
when  already  formed. 

The  lecond  head  of  the  title  is  from  Dr.  Seal,  who  gives  an 
account  of  a  flone  by  incifion,  lately  taken  out  of  the  womb  of  a 
woman,  near  'Trent  in  Somerfetjhire ,  viz.  E after  1 666,  and  was 
afterwards  perfectly  cured,  though  fhe  had  borne  the  done  with 
extreme  pain  for  eight  or  nine  years:  He  himfelf  law  the  flone,  and 
weighed  it  in  very  curious  feales,  being  fomewbat  fhort  of  four 
ounces  5  but  it  loft  fome  of  its  for  weight,  for  it  Teemed  too 
light  for  a  flone  of  that  bulk  5  it  wi  d  a  whitifh  colour,  lighter 
than  a/h-colour,  without  any  roug  nefs,  and  of  an  oval  figure, 
fmaller  at  one  end  than  a  hen’s  egr  and  bigger  and  blunter  at 
the  other  than  that  of  a  goofe. 
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Of  Worms  that  eat  Stone  and  Mortar ,  by  M>  de  la  Voye.  Phil. 

Tranf.  N°  18.  p.  52 1. 

IN  a  large  and  very  ancient  wall  of  free  Hone  in  the  SenediSiln 
abf>ey  of  Caen  in  Normandy ,  facing  the  l'outh,  are  found  many 
Hones  lb  worm-eaten,  that  one  may  run  his  hand  into  mold  of 
the  cavities  5  in  thefe  cavities  are  numbers  of  live  worms,  with 
their  excrements,  and  a  great  deal  of  the  Hone-dull:  they  cat :  He 
put  iome  of  the  worms,  with  bits  of  the  Hone,  for  eight  days  into 
a  box,  and  upon  opening  it,  the  Hone  was  i'o  feniibly  eaten,  that 
he  could  no  longer  doubt  of  it.  They  are  incloied  in  a  grayiih 
Ihell  of  the  bignefs  of  a  barley  corn,  Jharper  at  one  end  than  the 
other-  by  a  good  .microicope,  he  obierved  the  fhell  covered  all 
over  with  little  Hones,  and  lmall  greenifh  eggs,  and  at  the  iharp- 
eH  end,  a  little  hole,  by  which  they  dlfcharge  their  excrements ; 
at  the  other  extremity,  a  lomewhat  bigger  hole,  through  which, 
they  put  out  their  heads,  and  faHen  themfelves  to  the  Hones,they 
gnaw :  They  are  not  lo  confined  in  this  ihell,  but  that  fometimes 
they  venture  abroad  5  they  are  all  black,  about  two  lines  of  an 
inch  long,  and  three  quarters  of  a  line  broad  ♦  their  body  is  dil- 
tinguifhed  into  leveral  pleats  or  folds,  and  near  their  head,  they 
have  three  feet  on  each  fide,  with  two  joints,  reiembling  thole  of 
a  Joule:  When  they  move,  their  body  is  commonly  upright,  with 
their  mouth  againfl  the  flone$  the  head  is  big,  lomewhat  flat 
and  even,  of  the  colour  of  tortoile-lhell,  with  lome  fmall  white 
hairs  *  they  have  alfo  a  big  mouth,  furnifhed  with  four  kinds  of 
jaw-bones,  lying  crols-wile,  which  they  move  continually,  open¬ 
ing  and  Ihuttmg  them,  like  a  pair  of  compaffes  with  four  bran¬ 
ches  :  The  jaws,  on  each  fide  of  the  mouth,  are  all  black,  the 
nether  jaw  has  a  point,  like  the  fling  of  a  bee,  but  uniform:  They 
draw  threads  out  of  their  mouth,  with  their  fore-feet,  making 
ule  of  that  point  to  range  them,  and  form  their  Ihells  of  them : 
They  have  in  all  ten  eyes,  very  black  and  round,  appearing  big¬ 
ger  than  a  pin’s  head,  five  on  each  fide  of  the  head. 

Befides  thele,  he  obierved  other  lmall  worms,  of  the  bignels 
of  cheeie-mites,  that  eat  mortar,  with  two  eyes  only,  and  they 
are  blackilh  :  They  have  four  feet,  on  each  fide,  pretty  long  5  the 
point  of  their  muzzle  is  iharp,  as  that  of  a  lpider.  You  may 
oblerve  them  more  numerous  in  walls  ex  poked  to  the  fouth,  than 
in  others 5  l'uch  as  eat  Hone  live  longer  than  thole  that  fled  oq 
mortar,  which  icarcely  iurvive  eight  days.  Without  a  good  mi¬ 
croicope,  and  a  great  deal  of  attention,  it  is  very  diiiicqlt  to 
obierve  them  well. 
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The  fame  gentleman  found  other  very  odd  walls  altogether 
eaten,  as  thofe  of  the  temple  at  Paris,  where  yet  no  worms  were 
to  be  feen  3  only  the  cavities  were  full  of  Ihells  of  various  kinds, 
and  figures  5  all  which  he  took  for  little  petrified  animals. 


Petrification,  by  Air.  Ph.  Packer.  Phil.  Tranf.  N°  19.  p.  329, 

NEAR  Wadley ,  a  mile  from  Farrington  in  Perks,  grows 
an  elm,  which,  having  loft  the  top,  is  now  become  hol¬ 
low,  containing  near  a  tun  of  timber  3  from  whofe  but ,  one  of 
the  fpreading  claws  being  formerly  cutoff  with  an  ax3  and  that 
part  of  the  but ,  whence  it  was  fevered,  being  about  1  f  foot  above 
ground  3  a  petrified  cruft  is  formed,  about  the  thicknels  of  a  fhil- 
ling,  all  over  the  woody  part  within  the  bark  3  the  marks  of  the 
ax  are  plainly  to  be  feen  in  this  petrified  cruft ;  How  this  fhould 
happen,  is  not  ealy  to  explain,  lceing  there  is  no  petrifying  water 
near  it,  and  that  the  part  is  above  ground,  and  the  tree  ftill 
growing  3  unlefs,  being  cut  at  a  leaion,  when  the  fap  was  flowing, 
the  ouzmg  of  it  might  be  petrified  by  the  air,  and  the  tree  grow 
rotten  and  hollow  fince  that  time. 


Some  Queries  relating  to  Poland,  and  other  Northern  Parts  5 . 
anfwered  by  M.  Joh.  Schefferus.  Phil.  Tranf  N°  19.  p.  350. 


M  Scheffer  us  conceives  amber  to  be  a  kind  of  foflil  pitch, 
l  whole  veins  lie  at  the  bottom  of  the  lea;  which  in  time 
becomes  hard,  and  by  the  waves  is  thrown  a-fhore  :  It  was  hither¬ 
to  thought,  to  be  found  in  Prujfia  only  3  but  he  allures,  that  it 
is  allb  found  in  Sweden ,  on  the  lliore  of  the  ifle  Siorkoo ,  and  in 
the  lake  Alelero ,  whofe  water  is  lweet :  To  this  M.  Hevelius 
adds,  that  it  is  alfo  dug  up  in  fubterraneous  places,  lome  Ger¬ 
man  miles  diftant  from  the  lea. 

That  fwallows  plunge  themfelves  towards  autumn  into  lakes, 
julb  like  frogs  3  and  that  they  have  been  feen  to  be  drawn  out  to¬ 
gether  with  fifh  in  a  net 3  and  being  brought  to  the  fire,  have 
thereby  revived. 

That  many  animals  grow  white  in  winter,  and  recover  their 
own  colour  in  fummer  5  that  himfelf  had  feen  hares,  which  abont 
the  beginning  of  winter  and  fpring  were  half  white  and  half  of 
their  native  colour  3  that  in  the  miaft  of  winter,  he  obl’erved  them 
always  white 3  that  foxes  are  white  in  winter,  and  fquirrels 
greyiih. 

That  filh  are  killed  by  being  confined  under  ice,  efpecially  in 
ponds  and  narrow  lakes,  and  where  it  is  pretty  thick,  for  where 
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lit  is  thin,  they  die  not  id  eafly :  Such  filh  as  lie  in  (limy  ov 
i  clayey  ground,  die  not  fo  foon  as  others  5  he  adds,  thatfifh  are 
:  leldom  found  dead  in  great  lakes,  becaufe  the  ice  is  wont  to  be 
broken,  either  by  the  force  ot  the  waves,  or  of  the  imprifoned 
vapours. 

That  neither  oil,  nor  a  Hrong  brine  of  bay-falt  is  congealed 
into  ice. 

That  the  froH  penetrates  into  the  earth,  two  cubits  or  Swedijh 
:  ells  ^  that  Handing  waters  freeze  to  three  ells  or  more  5  but  run- 
ining  water,  not  fo  much ;  that  neither  rapid  rivers,  nor  lprings 
!  freeze  at  all  j  theie  latter  Teeming  to  be  warmer  in  winter  than  in 
:  liimmer. 

e 

,  A  Method  of  transfufng  Blood  out  of  one  Animal  into  another 
by  Dr.  Lower.  Phil.  Tranf.  N°  20.  p.  353. 

i-''  H  E  method  of  transfufion  was  HrH  praflifedby  Dr.  Lower* 
X  and  by  him  communicated  to  the  honourable  Mr.  Boyle > 
'who  imparted  it  to  the  Royal  Society,  as  follows : 

FirH,  take  up  the  carotid  artery  of  a  dog  or  other  animal, 

1  whole  blood  is  to  be  transfufed  into  another,  and  feparate  it  from 
Ithe  nerve  of  the  eighth  pair,  and  lay  it  bare  above  an  inch  ;  then 
:  make  a  ftrong  ligature  on  the  upper  part  of  the  artery,  not  to  be 
'untied  again :  But  an  inch  below,  viz  towards  the  heart,  make  an¬ 
other  ligature  of  a  running  knot,,  to  be  loolened  or  Hraitened  as 
1  there  is  occaf.cn  ;  draw  two  threads  under  the  artery  between 
3  the  two  ligatures,  and  then  open  the  artery  and  put  in  a  quill 
:and  tie  the  artery  very  fall  upon  the  quill  by  the  two  threads 
;and  flop  the  quill  with  a  plug.  Afterwards,  make  bare  the 
jugular  vein  in  the  other  dog  about  an  inch  and  a  half  long  - 
,and  at  each  end  make  a  ligature  with  a  running  knot,  and  be¬ 
tween  the  two  knots  draw  under  the  vein  two  threads  5  then 
make  an  incifon  in  the  vein,  and  put  into  it  two  quills,  one 
into  the  defeending  part  of  the  vein,  to  receive  the  blood  from 
the  other  dog  and  convey  it  to  the  heart  $  and  put  the  feconci 
.quill  into  the  other  part  of  the  jugular  vein  (which  comes  from 
the  head),  out  of  which  the  fecond  dog’s  own  blood  mud  run 
into  dilhes.  Thefe  two  quills  being  put  in  and  tied  faH,  Hop 
them  with  a  valve,  till  there  be  occafon  to  open  them. 

All  things  being  thus  prepared,  faHen  the  dogs  on  their  f  de$ 
fo  conveniently  towards  one  another  that  the  quills  may  go  into 
i  each  other.  After  that,  unHop  the  quill  that  goes  down  into  the 
fecond  dog’s  jugular  vein  together  with  the  quill  in  the  f  rH  dog’s 
artery,  and  infert  them  into  each  other.  Then  flip  the  running 
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knots,  and  immediately  the  blood  runs  impetuously  through  the 
quills,  as  through  an  artery.  As  the  blood  runs  Onto  the  dog, 
unflop  the  other  quill  coming  out  of  the  upper  part  of  his  jugular 
vein,  firft  making  a  ligature  about  his  neck,  or  comprefting  his 
other  jugular  vein  with  the  finger,  and  let  his  own  blood  run  out 
at  the  fame  time  into  drfhes,  as  you  perceive  him  able  to  bear  it, 

*  till  the  other  dog  begins  to  cry  and  faint  and  fall  into  convulfions, 
and  at  laft  dye  by  his  fide.  Then  take  out  both  the  quills  out 
of  the  dogs  jugular  vein  and  tie  the  running  knot  faff  and  cut 
the  vein  afunder,  one  jugular  vein  being  fufficient  to  convey  all 
the  blood  from  the  head  and  upper  parts,  by  reafon  of  a  large 
anaftomofis,  which  is  generally  uled  for  the  opening  of  one  veftel 
into  another,  whereby  both  the  jugular  veins  meet  about  the 
larynx.  This  done,  few  up  the  skin  and  diffnifs  him  5  and  the 
dog  will  leap  from  the  table  and  fhake  himlelf  and  run  away, 
as  if  nothing  ailed  him. 

In  performing  this  experiment  thefe  circumflances  are  to  be  ob- 
ferved.  1.  That  the  animals  be  faftened  at  iuch  a  convenient  dis¬ 
tance,  as  not  to  ftretch  the  vein  or  artery,  elfethey  will  not  convey 
fo  much  blood.  2.  If  the  pulfe  fail  beyond  the  quill  in  the  jugu¬ 
lar  vein,  which  muff  be  caufed  by  congealed  blood,  let  the  p al¬ 
ia  ge  be  opened  with  a  probe,  that  the  blood  may  have  its  free 
courle.  For  the  dog  that  bleeds  into  the  other,  having  loft  much 
blood,  his  heart  will  beat  faintly  and  the  impulfe  of  the  blood  be 
weaker.  But  to  prevent  this  inconvenience,  you  may  bleed  a 
great  dog  into  a  little  one  •  or  elie  provide  feveral  dogs,  that 
when  one  begins  to  fall,  another  may  iupply  his  place. 

Inftead  of  a  quill,  a  Imall  crooked  pipe  of  lilver  or  brals,  lo 
(lender  that  the  one  end  may  enter  into  a  quill,  with  a  fmall 
knob  at  the  other  end  that  is  to  enter  into  the  vein  or  artery,  for 
the  better  faftening  them  to  it  with  a  thread,  for  this  is  more 
manageable  than  a  quill. 

In  thele  experiments  of  transfufion,  it  may  be  confidered  that 
the  blood  of  the  emittent  animal,  may  after  a  few  minutes,  run 
out  with  that  of  the  recipient.  In  order,  therefore,  to  be  affured 
that  all  the  blood  of  the  recipient  is  run  out,  and  none  left  but 
the  adventitious  blood  of  the  emittent  5  three  or  more  Dogs 
may  be  prepared  as  before,  and  when  one  begins  to  leave  off 
bleeding,  proceed  to  the  fecond,  and  again  to  the  third,  and 
you  will  find  the  blood  of  the  three  animals  will  be  receiv'd  into 
that  o.ne  dog  that  is  defigned  to  live. 

It  feems  reafonable  to  think  that  the  exchange  of  blood  will 
not  alter  the  nature  and  diipofition  of  the  animal  3  though  it 

were 
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were  to  be  wifhed  that  that  point  were  determined  by  experi¬ 
ments.  This  cale  does  not  feem  to  be  analogous  to  that  of  graft¬ 
ing,  where  the  cyons  turn  the  lap  of  the  flock  into  its  own  na¬ 
ture  $  the  fibres  of  the  cyons  draining  in  fuch  a  manner  the  juice 
that  comes  from  the  flem,  as  thereby  to  change  it  into  that  of 
the  cyons  $  whereas  in  this  transfufion,  there  leems  to  be  no  fuch 
percolation- of  the  blood  of  animals,  whereby  that  of  the  one* 
ihould  be  changed  into  the  nature  of  the  other. 

The  mofl  probable  ufe  of  theie  experiments,  may  be  that  one 
animal  may  live  with  the  blood  of  another  5  and  confequently, 
that  fuch  as  want  blood,  or  have  bad  blood,  may  be  l'upplied 
with  a  fufficient  quantity,  and  what  is  good  5  provided  the 
transfufion  be  often  repeated,  by  realon  of  the  quick  expence  that 
is  made  of  blood. 

Heads  of  inquiry  for  Turkey,  Phil.  Tranf  N°  20.  p.  3 60 > 

1.  T  N  what  part  of  Turky  the  rufma,  (a  kind  of  earth  uied 

JL  there  for  taking  away  hair)  is  to  be  found?  Whether  the 
Turks  put  it  to  any  other  ufe  befidcs  that  of  taking  away  hair  ? 
What  are  its  kinds  ?  How  it  is  uled  in  taking  away  hair,  and 
how  to  get  flore  of  it  ? 

2.  Whether  the  furks  do  not  only  take  opium  themfelves 
for  infpiring  flrength  and  courage,  but  give  it  alio  to  their 
horles,  camels  and  dromedaries  when  faint  and  tired  in  their 
travelling  ?  What  the  greatefl  dole  of  it  is,  and  how  prepared  ? 

3.  What  are  the  effects  not  only  of  opium,  but  likewiie  of 
coffee,  bathing,  f  having  their  heads,  ufing  rice,  and  why  they 
prefer  that  which  grows  without  watering,  before  wheat  ? 

*  4.  How  their  TJamafco  fleel  is  made  and  tempered  ? 

5.  What  is  their  way  of  dreffing  leather,  which  though  thin 
and  fupple  will  hold  out  water  ? 

6 .  What  rpethod  they  obierve  in  breeding  thofe  excellent 
horfes,  that  are  fo  highly  efleemed  ? 

7.  Whether  they  be  fo  ikilful  in  poifoning,  as  is  faid,  and 
how  their  poifons  are  curable  ? 

8.  How  the  Armenians  keep  meat  frefh  and  fweet  lo  long. 

9.  What  arts  or  trades  they  have  worth  learning  ? 

10.  Whether  there  be  fuch  a  tree  aboi\t  tDamafcus ,  called 

mouflac,  which  yearly  in  1 December  is  cut  down  dole  by  the 
root,  and  in  four  or  five  months  time  fhoots  up  again  apace, 
bearing  leaves,  flowers  and  fruit,  which  is  only  one  apple  at  a 
time  ?  0  . 


ir.  Whe- 
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ix.  Whether  about  Reame  in  the  foiithern  part  of  Arabia 
Felix,  there  be  grapes  without  any  grains  5  ana  whether  many 
of  the  inhabitants  live  to  1 2  3  years  in  good  health  ? 

12.  Whether  there  be  any  poifonous  creatures  in  Candia  5  and 
whether  t;he  lerpents  there  be  without  poifon  ? 

1 5.  Whether  all  fruits,  herbs,  earth,  and  fountains  in  the  ifland 
of  Cyprus  are  naturally  faltifh ;  and  thofe  parts  abounding  with 
Cyprus  trees,  are  more  or  leis  healthful. 

14.  The  quantity  of  amianthus  in  Cyprus,  and  how  5tis 
wrought. 

15.  Whether  mummies  be  found  in  the  fands  of  Arabia, 
which  are  the  flefh  of  men  buried  in  thole  iandy  defarts  in  tra¬ 
velling  5  and  how  they  differ  in  their  virtue  from  the  embalmed 
ones  ? 

16.  Whether  the  parts  about  Constantinople  and  Afia  be  as 
fubjefl  to  earthquakes  now  as  formerly  5  and  whether  the  eafl 
winds  infeft  that  city  with  mills,  and  caufe  that  inconltancy  of 
weather  it  is  l'ubjetl  to. 

17.  Whether  the  earthquakes  in  Zant  and  Cephalonia,  be  fo 
frequent  as  to  happen  9  or  10  times  a  month  $  and  whether 
thele  illands  be  not  very  cavernous  ? 

18.  What  is  the  height  of  mount  Caucafus,  its  portion  ?  tSc. 

19.  With  what  declivity  the  water  runs  out  of  the  Euxine 
lea  into  the  (I>rop077tis,  and  what  depth,  and  if  the  many  tides 
and  eddies  called  Euripi  have  any  certain  period  ? 

20.  Whether  the  Ca/pian  empty  itlelf  into  the  Euxine  fea  by 
any  paffage  under  ground  ? 

21.  W  hat  are  the  inland  paffages  to  China  ? 

22.  Whether  the  infide  of  their  aqua^dufls  be  lined  with  as. 
good  plailler  as  that  of  the  ancients,  and  how  made  ? 

23.  To  make  inquiry  into  the  monuments  of  antiquity  with 
which  that  country  abounds,  and  particularly  the  bignefs  and 
ftru£ture  of  the  aqusdufls  made  about  Constantinople,  by  Soly- 
man  the  magnificent  ?  &c. 

Optick  Glaffes  made  of  RochCryftal ,  by  Eullachio  Pivini. 

Phil.  Tranf.  N°  20.  p.  3 6 2. 

THOUGH  it  be  commonly  thought,  that  rock-cry ftal  is 
not  fit  for  optic  glaffes,  becaufe  there  are  many  veins  in  it  5 
yet  E.  jDivini  made  one,  that  proved  very  good,  though  full  of 
veins. 
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M-  Vemey’i  Account  of  the  Ufe  of  the  Grain  of  Kermes  in 


Dying.  Phil.  Tranf  M°  20.  p.  $6 


3* 


TH  E  Grain  of  kermes  is  an  excrefcence  growing  on  wood, 
and  often  on  the  leaves  of  a  fhrub  common  in  Langue¬ 
doc,  and  gathered  in  the  end  of  May  and  beginning  of  June , 
and  full  of  a  red  juice  *  ’tis  ufedin  medicine  and  dying.  For  the 
latter  ufe,  they  take  the  grains  of  kermes,  when  ripe,  and  fpread 
em  on  lmnen,  and  turn  ’em  twice  or  thrice  a  day  to  prevent  their 
heating.  And  when  there  appears  a  red  powder  amongft  ’em,  they 
are  patted  thro’  a  iearce,  and  this  to  be  repeated  till  they  yield  no 
more  powder.  At  firft,  when  the  fmall  red  grains  are  feen  to 
come,  they  are  Iprmkled  with  ftrong  vinegar  and  rubbed  between 
ones  hands,  and  then  formed  into  little  balls  expoledtothe  fun  to 
dry.  If  this  red  powder  fhould  be  let  alone  without  pouring 
vinegar,  or  fome  other  acid  upon  it,  every  grain  would  yield  a 
little  fly  •  which  flying  about  for  a  day  or  two,  and  at  laft 
changing  its  colour,  would  fall  down  dead,  deprived  of  the 
bitternels,  the  grains,  whence  they  are  generated,  are  endued 
with.  *1  he  gram  being  cleared  of  its  pulp  or  red  powder,  is 
wafhed  in  wine  and  then  expofed  to  the  fun  5  when  well  dried, 
it  is  rubbed  in  a  lack  to  brighten  it,  and  then  put  up  in  lmall 
facks,  putting  in  the  middle  10,  or  12  pounds  of  the  duft  or  red 
powder  for  a  quintal.  And  accordingly  as  the  grain  affords 
more  or  lels  of  that  powder,  it  enhances  or  leffens  the  price  to 
the  purchafer.  ’Tis  to  be  noted,  that  the  firft  red  powder  which 
appears,  iifues  out  of  the  hole  of  the  grain  on  the  fide,  where 
the  grain  adhered  to  the  plant,  and  that  which  is  about  the  end 
appears  flicking  on  the  grain,  has  been  alive  in  the  hulk,  having 
pierced  its  cover  j  tho’  the  hole,  whence  it  commonly  iffues,  re¬ 
main  dole  fhut  to  all  appearance. 


A  Method  tomeafure  the  Diameters  of  the  Planets,  and  the 
‘Parallax  of  the  Moon,  by  M  Auzout.  Phil.  Tranli  N°  2 1- 
P-  373- 


Ti/T  Juzout  and  Picard  applied  themfelves  to  take  the  diame- 
ttrs  of  the  fun,  moon,  and  other  planets,  in  a  manner  they 
thought  preferable  to  any  yet  known,  and  which  they  could  do  to 
lecond  minutes,  being  able  to  divide  a  foot  into  34000  or  30000 
parts,  to  inch  a  degree  of  exadnefs,  as  not  to  come  fhort  of  the 
truth  by  3  or  4  feconds.  M.  Azout  found  the  diameter  of  the  fun 
m  hls  apogaeum,  or  greateft  diftance  from  the  earth,  to  be  about 
31  m-  37  or  40  fee.  and  not  lels  than  31  m.  35  fee.  and  that  at 
prelent,  viz.  Dec.  28,  1 666,  in  his  pengteum,  or  letter  diftance 
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from  theearth,  it  exceeds  not  32  m.  45  fee.  and  may  be  lefs  by 
a  fecond  or  two.  What  occafions  the  greateft  difficulty  at  prelent, 
is,  that  the  vertical  diameter,  which  is  the  eafiell  to  be  taken,  is 
diminilhed  even  at  noon,  by  8  or  9  fee.  on  account  of  the  re- 
fra£tions,  which  are  greater  in  winter  than  fummer,  at  the  lame 
height  3  and  that  the  horizontal  diameter  cannot  be  eafily  taken, 
becaufe  of  the  Iwift  motion  of  the  heavens. 

As  for  the  moon,  he  never  yet  found  her  diameter  lels  than 
2.9  m.  44  or  45  fee.  and  he  did  not  oblerve  it  to  exceed  33  m. 
and  if  it  did,  it  was  only  by  a  few  feconds,  but  he  had  not  then 
obferved  her  in  all  her  fituations  of  apogaeum  and  perigasum,  com 
junctions  and  quadratures  3  he  adds  a  method  of  finding  the 
moon’s  parallax  by  her  diameter,  viz.  if,  when  in  her  apogamm 
or  perigaeum,  and  in  the  molt  northerly  figns,  her  diameter  be 
taken  towards  the  horizon,  and  then  towards  the  louth,  with  her 
altitudes  above  the  horizon  3  (for  if  the  oblervation  of  the  diame¬ 
ters  be  exa£i,  as  in  thele  fituations  the  moon  changes  not  confide- 
rably  her  diftance  from  the  earth  in  fix  or  feven  hours,)  the  diffe¬ 
rence  of  the  diameters  will  fhew  the  proportion  of  her  diftance 
with  refpecl  to  the  earth’s  lemidiameter.  The  fame  thing  might 
be  done  with  more  advantage  in  thole  places,  where  the  moon 
pafles  through  the  zenith  5  for  the  greater  the  difference  of  the 
heights,  the  greater  is  that  of  the  diameters  3  and  if  in  two  dillant 
places  under  the  fame  meridian,  or  in  the  fame  azimuths,  the 
moon’s  diameter  were  taken  at  the  fame  time,  the  reiult  would  be 
the  lame  with  the  former,  though  not  fo  exa£f. 

From  what  has  been  laid,  we  may  account  for  M.  Hevelius’s 
oblervation  in  the  eclipfe  of  July  2d,  1 666,  N.  S.  about  the 
tncreafe  of  the  moon’s  diameter  towards  the  end  of  it  3  for  in 
ecliples  of  the  fun,  the  moon’s  diameter  mull  change,  according 
to  the  hour  and  altitude  of  the  moon  3  and  had  this  eclipfe  hap¬ 
pened  in  the  evening,  the  contrary  to  this  would  have  been 
the  cafe 3  for  the  moon,  in  that  eclipfe,  which  began  in  the 
morning,  being  higher  about  the  end,  than  at  the  beginning,  was 
nearer  us,  and  confequently  muil  appear  bigger  3  but  if  the 
eclipfe  had  happened  in  the  evening,  ihe  would  be  lower  at  the 
end,  and  therefore  at  a  greater  diftance  from  us,  and  conlequently 
appear  lefs  3  and  if  this  eclipfe  had  been  obferved  in  two  different 
places,  fuppoie  at  one  place  in  the  morning,  and  in  the  other  at' 
noon,  the  moon  would  appear  bigger  to  him  that  oblerv’d  the 
eclipfe  at  noon  3  and  Ihe  mud  likewife  appear  bigger  to  thole 
who  have  a  lefs  elevation  of  the  pole  under  the  lame  meridian, 
becaule  the  moon  will  be  fo  much  nearer  them. 


Sir 
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Sir  Gilbert  Talbot’;  .Account  of  a  Swedifh  Stone  which  yields 
Sulphur^  Vitriol ,  AUum>  and'  Minium.  Phil.  Tranf.  N°  21. 
P-  375- 

There  is  a  Hone  in  Sweden  of  a  yellow  colour,  intermixt 
with  flreaks  of  white,  as  if  compofed  of  gold  and  diver 
and  heavy  withal.  It  is  found  in  firm  rocks,  and  runs  in  veins* 
on  which  they  lay  wood,  and  let  it  on  fire.  When  the  Hone  is 
heated,  they  call  water  upon  it,  to  make  it  rend,  and  then  di«  it 
up  with  mattocks.  Afterwards  ’tis  broken  into  lmaller  pieces,  and 
put  into  iron  pots  of  the  fhape  of  figure  i.  Plate  III.  the  mouth  of 
one  going  into  the  other.  One  of  thefe  is  placed  Hoping  in  the 
oven  on  an  iron  fork,  lb  that  the  melted  Hone  may  run  into  the 
other  Handing  at  the  mouth  of  the  oven,  and  fupported  on  an 
iron  5  the  firfl  running  of  the  Hone  is  fulphur.  What  remains 
of  the  burned  Hone  is  carried  out,  and  laid  on  a  high  hill  expofed 
to  the  fun  and  air  for  two  years  5  then  it  takes  fire  of  itlelf,  yield¬ 
ing  a  thin  blue  flame,  fcarce  difcernable  in  the  day  time,  and 
leaving  a  blue  duH  behind  it,  which  the  workmen  oblerve,  and 
mark  with  wooden  pins.  This  they  dig  up,  and  carry  into  the 
work-houfe,  putting  it  into  great  tubs  of  water  to  infufe  for  about 
24  hours.  The  water  is  afterwards  boiled  in  kettles,  as  we  do 
faltpetre,  and  put  into  cooling  tubs,  wherein  crofis  Hicks  are 
placed,  on  which  the  vitriol  faflens  like  fugar-candy.  The  water 
that  remains  after  the  extraction  of  the  vitriol,  is  mixt  with  an 
eighth  part  of  urine  and  the  lees  of  wood  allies,  which  is  again 
boiled  very  flrong,  and  being  let  to  cool  in  tubs  belet  with  crofs 
Hicks,  and  on  them  the  alum  faflens.  In  the  water  which  re¬ 
mains  after  the  alum,  is  found  a  lediment,  which  being  fe  para  ted 
from  the  water  is  put  into  an  oven,  and  wood  laid  upon  it  and 
fired,  till  it  become  red,  which  makes  the  minium,  wherewith 
they  paint  their  houles  and  make  plaifler. 

There  is  a  kind  of  Hone  in  the  north  of  England ,  yield  in?  the 
fame  fiubflances,  except  minium. 

A  Shower  of  Allies  in  the  Archipelago,  by  Capp .  W.  Baddy. 

Phil.  Tranl.  N°  21.  P-  377* 

DECEMBER  6th,  1631,  riding  at  anchor  in  the  gulph  of 
Volo±  about  to  o’clock  that  night,  it  began  to  rain  fand  04* 
alhes,  and  continued  till  2  o’clock  next  morning :  It  was  about 
two  inches  thick  on  deck,  fo  that  we  threw  it  over  board  with 
ihovels,  as  we  did  (now  the  day  before:  We  brought  home  the 
quantity  of  a  bulhel  of  it,  and  prefented  it  to  fevcral  friends, 
\  o  l*  I.  K,  ejpe- 
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imperially  to  the  mailers  of  trinity  houfe.  When  the  afhes  fell 
there  was  no  wind  ftirring  5  they  did  not  only  fall  where  we  were, 
hut  Hkewiie  in  other  parts,  as  ihips  were  coming  from  St.  John 
ft  Acre  to  our  port,  though  at  that  time  100  leagues  from  us. 
We  compared  the  afhes  together,  and  found  them  both  alike. 

Of  the  Salamanders  living  in  Fire ,  by  N.  Steno.  Phil.  Tranf, 

N°  21.  p.  377. 

MR.  Steno  fays,  he  was  allured  by  a  gentleman  called  Cor* 
vitiiy  that  upon  calling  into  the  fire  a  falamander  brought 
from  the  Indies,  the  animal  prelcntly  fwelled,  and  vomited  a  quan¬ 
tity  of  thick  (limy  matter,  which  put  out  the  adjacent  coals,  and 
thus  laved  himfelf  from  the  force  of  the  fire  for  two  hours,  after 
which  it  lived  nine  months:  That  he  had  kept  it  eleven  months 
without  any  other  food,  befides  what  it  took  by  licking  the  earth 
on  which  it  moved,  and  on  which  it  had  been  brought  out  of  the 
Indies,  which  at  firfl  was  covered  with  a  thick  moifture,  that 
was  afterwards'  dried  up,  but  moiftened  by  the  animaPs  urine. 
After  eleven  months,  the  owner  had  a  mind  to  try  how  it  would 
do  on  Italian  earth,  but  it  died  in  three  days  after. 

jl  Method  of  obferving  the  Lunar  Eclipies,  by  Mr .  Rook. 

Phil.  Tranf.  N°  22.  p.  388. 

ECLIPSES  of  the  moon  are  obierved  for  two  principal 
ends }  one  agronomical,  that  by  comparing  obfervations  with 
calculations,  the  theory  of  the  moon’s  motion  may  be  compleated, 
and  its  tables  reformed :  The  other  geographical,  that  by  com¬ 
paring  the  obfervations  of  the  fame  ecliptic  phafes  made  in  divers 
places,  the  difference  of  meridians  or  longitudes  of  thole  places 
may  be  difcovered. 

The  knowledge  of  the  cclipfes  and  duration,  the  fhadows, 
curvity  and  inclination,  &c.  conduce  only  to  the  former  of  theie 
ends.  The  exa£l  time  of  the  beginning,  middle,  and  end  of 
eclipies,  as  alfo  partial  ones  5  and  the  beginning  and  end  of  total 
darknefs,  is  uleful  for  both. 

But  because  in  obfervations  made  by  the  bare  eye,  thefe  times 
considerably  differ  from  thofe  with  a  telefcope  •  and  becaufe  the’ 
beginning  of  eclipfes  and  the  end  of  total  darknefs  are  icarce  to 
be  obierved  exa£lly,  even  with  glafles  (none  being  able  clearly 
to  diltinguilh  between  the  true  Inadow  and  penumbra,  unlefs  he 
lias  ieen,  for  lome  rime  before,  the  line,  feparating  them,  pals 
along  on  the  furface  of  the  moon)  and  laltly,  becaule  in  final! 
partial  eclipies,  the  beginning  and  end  5  and  in  total  ones  of  fhort 
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continuance  in  the  fhadow,  the  beginning  and  end  of  total  dark* 
nefs  are  unfit  for  nice  obfervations,  by  reafon  of  the  How  change 
of  •  appearances,  occafioned  by  the  oblique  motion  of  the  fhadow. 
For  thele  reafons  I  fhall  propofe  a  method  in  obierving  lunar 
eclipfes,  peculiarly  adapted  to  that  geographical  end. 

Firft,  it  fhall  not  be  pradticable  without  a  telefcope.  Secondly, 
the  obferver  ihall  always  have  opportunity  before  his  principal 
oblervation,  to  note  the  diftin&ion  between  the  true  lhadow.and 
penumbra.  And,  thirdly,  it  fhall  be  applicable  to  thofe'  periods 
of  the  eclipfe,  wherein  the  alteration  of  the  appearances  arc  moft 
fudden.  For  which  purpole,  let  a  feleft  number  of  the  mod 
eminent  fpots,  difperfed  over  the  moon’s  furface,  be  pitched  on  to  * 
be  uled  in  all  parts  of  the  world,  as  the  following  called  by 
Hevelius,  Moris  Senate  JEtna ,  ‘Porphyrites ,  Serorum ,  Inf  Besbi- 
cus.  Inf.  Creta,  cPalus  Maeotis,  Marmot  is,  and  Lac  us  Niger  Major, 

In  every  eclipfe  let,  for  indance,  three  of  then*  ipots,  which 
then  lie  neared  the  ecliptic,  be  exactly  obferved  when  they  are 
firft  touched  by  the  true  lhadow  5  and  again,  when  thev  are  com¬ 
pletely  entred  into  it  $  and  alio  in  the  decreafe  oi  the  ecliple, 
when  they  are  firft  fully  clear  from  the  true  lhadow:  For  the 
accurate  determinations  of  which  moments  of  time,  let  the  altitude 
of  remarkable  fixt  ftars  be  taken,  of  this  fide  of  the  line,  fuch  as 
lie  between  the  equator  and  tropic  of  cancer }  but  beyond  the 
line,  fuch  as  are  fituated  towards  the  other  tropic  $  and  in  all 
places,  iuch  as  at  the  time  of  oblervation  are  about  four  hours 
diftant  from  the  meridian. 


A  Halo  at  Madrid  5  by  the  Earl  of  Sandwich.  Phil.  Tranf 

.  N°  22.  p.  390. 

‘T'V  ECEMBER.2  5  th,  1 666,  in  the  evening,  there  was  a  great. 

Halo  about  the  moon,  whole  femidiametcr  was  about  23 
deg.  30  m.  Aldebaran  was  exactly  in  the  north-cad  part  of  the 
circle,  and  the  two  horns  of  Aries  were  iurrounded  by  it  on  the. 
fouth-weft,  and  the  moon  was  in  its  centre.  About  five  or  fix- 
years  before,  viz.  November  2  id,  1661,  an  hour  after  fun-let, 
tjie  lame  nobleman  obierved  at  ! 'Tangier ,  a  great  halo  about  the 
moon,  of  the  fame  diameter  with  the  former,  and  the  moon  was 
very  near  the  fame  place  where  ihe  was  firft  oblerv’d. 

Toads  and  Spiders  innoxious,  and  the  latter  tinge  Water  of  a 
Sky  Colour  j  by  iDr.  N.  Fairfax.  Phil.  Tranf.  22.  p.391. 

SRedi ,  in  M°  9.  p.  idi  of  theft1  tranlaffions,  had  affirmed, 
*  that  animals  reputed  venomous,  were  indeed  no  poifons 
when  i wallowed,  though  thev  become  fivch  whqi  immediately 
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infe£Hng  the  mafs  of:  blood  3  Dr.  Fairfax  confirms  the  fame  thing, 
by  inltances  and  experiments  he  himfelf  had  feen,  of  fpiders 
{wallowed,  and  thofe  of  the  ranked;  kind,  without  any  harm  5 
and  he  alio  mentions  fome  men  that  even  eat  toads,  without 
receiving  any  hurt. 

The  lame  gentleman  alfo  relates,  that  on  bruifing  a  fpider  in  a 
fmall  glafs  of  water,  it  tinged  it  fomewhat  of  a  iky  colour  3  and 
that  he  was  told,  if  a  dozen  of  them  were  put  in,  they  dye  it 
almoft  a  full  azure.  And  it  teems  not  more  incredible,  that,  this 
animal  ihould  yield  a  fky-colour  when  put  in  water,  than  that 
cochineel,  which  is  but  an  inlefl,  ihould  give  a  fine  red  when 
lleeped  in  the  fame  liquor. 

Obfervations  on  Ants  3  by  2)r.  Edmund  King.  Phil.  Tranfi 

N°  23.  p.  425. 

R.  King  obferved  three  forts  of  ants,  commonly  without 


wings,  viz.  very  black  5  dark-brown  5  and  a  third  fpecies, 
reiembling  the  colour  ufually  called  feuille-mone:  Each  ipecies 
dwell  a-part  in  feparate  banks,  two  forts  being  feldom  or  never 
found  together,  there  being  a  kind  of  enmity  between  them. 
Upon  opening  thefe  banks,  there  is  obiervable  a  white  fubiiance, 
like  grains  of  fine  white  fugar,  or  fait,  but  very  foft  and  tender  3 
and  if  you  lay  a  bit  of  it  on  the  objefbplate  of  a  good  microicope, 
and  open  it  with  the  point  of  a  needle,  you  may  diicern  many 
pure,  white,  and  clear  appearances  in  difunft  membranes,  refem- 
bling  the  eggs  of  the  lefier  fort  of  birds,  and  as  clear  as  a  fifh’s 
bladder  3  this  very  lhbftance  he  found  in  the  bodies  of  the  ants 
themfelves,  and  he  takes  it  to  be  the  true  ant’s  eggs  :  They  are  ob- 
ierved  to  lie  in  numbers  upon  it  3  and  in  a  little  time  every  one  of 
them  becomes  a  little  worm,  wdthout  any  difcernible  motion 
in  a  few  days  more,  they  difeover  a  feeble  motion  of  flexion  and 
extenfion,  and  then  they  begin  to  look  yellowifh,  and  hairy,  in 
fhape  reiembling  a  fmall  maggot  3  and  fo  retaining  that  fhape, 
grow  almofl  as  big  as  an  ant,  with  every  one  a  black  {pot  on 
them  :  Then  they  get  a  whitifh  and  oval  film  all  o-ver  them  3  for 
which  reafon,  I  iuppofe,  they  are  commonly  called  ants  eggs,  tho* 
they  are  not  properly  ib :  Some  of  them  he  opened,  and  found  a 
maggot  only  3  in  others,  a  maggot  beginning  to  put  on  the  fhape 
of  an  ant  about  the  head,  with  two  little  yeilowifh  fpecks,  in  the 
place  of  the  eyes  3  in  others,  he  found  a  further  progrefs,  as  being 
fumi filed  with  every  thing  to  complete  the  fhape  of  an  ant,  but 
wholly  traniparent,  except  the  eyes,  which  are  then  as  black  as 
black  bugles :  But  when  they  newly  put  on  this  fhape,  he  could 

never 
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never  difcern  the  leaft  motion  in  any  one  part  of  the  little  ani¬ 
mals,  which  may  be  owing  to  the  weaknels  of  their  fibres  *  for 
afterwards  when  they  turn  brownifh,  they  have  ftrength  to  dir  all 
their  members:  Upon  carefully  opening  fome  of  thefe  reputed 
eggs,  he  took  out  of  feveral  of  them  perfefl  and  complete  ants 
which  immediately  crept  about,  only  differing  from  other  ants* 
in  the  feeble  motion  of  their  limbs :  And  this  is  a  proof,  that  the 
film  only  covers  the  maggot  while  fhe  is  transforming  into  an 
ant,  and  till  fhe  is  fit  to  fhift  for  herfelf:  The  bkcklpeck  he 
fuppofes  to  be  emitted  out  of  the  body  of  the  maggot  in  its  trans¬ 
formation,  fince,  after  it  becomes  an  ant,  the  fpeck  disappears. 

It  is  obfervable,  how  upon  breaking  up  their  banks,  their 
principal  care  is  to  fecure  their  young,  carrying  them  out  of  light, 
and  laying  the  Several  Sorts  of  them'in  feveral  places  and  heaps; 
and  they  know  their  young  So  well,  that  it  is  not  poflible  to  de¬ 
ceive  them,  by  Mattering  among  them  fine  lugar,  ialt,  or  crums 
of  wheat  bread. 


In  a  fummer’s  morning  they  bring  up  thofe  of  their  youno 
(that  are  vulgarly  called  ants  eggs)  to'the  top  of  the  bank,  for  the 
mod  part  on  the  fouth  fide  thereof,  until  five  or  fix  in  the  after¬ 
noon.  But  towards  feven  or  eight  at  night,  if  it  be  cool  or  likely 
to  rain,  you  may  dig  a  foot  deep  before  you  can  find  them.  ' 
Ants  are  the  principal  food  of  young  pheafants  and  partridges 
both  wild  and  tame,  for  feveral  weeks  5  and  the  chief  reafon,  why 
many  find  it  lo  difficult  to  rear  up  thefe  birds,  is,  that  either  they 
give  them  too  fparingly  of  this  food,  or  lufter  them  to  fall  too 
long,  not  confidering,  that  as  loon  as  it  is  day-light,  they  will 
look  out  for  it,  and  if  they  want  it,  will,  in  a  few  hours,  become 
faint  and  weak:  Yet  when  thefe  birds  are  not  kept  Sweet,  and  their 
water  is  not  often  fhifted,  or  their  food  is  bad,  as  mufty  corn, 
and  thus  grow  Tick,  ants  will  not  always  recover  them  •  but  you 
mull  have  recourie  to  millepedes  and  earwigs,  either  of  which  do 
well,  but  both  together  better;  given  in  a  large  quantity,  twice 
or  thrice  a  day,  obferving  alio  to  keep  their  houfe  clean,  and 
give  them  Sweet  corn,  and  Shift  their  water  twice  a  day,  and  not 
let  them  out,  till  the  dew  is  off  the  ground ;  let  them  bafk  in 
Sand,  partly  in  the  Sun,  partly  a  little  ihaded,  and  put  them  up 
in  a  warm  houle  before  iun-let,  r 


The  Directions  for  Seamen  explained .  Phil.  Tranft  N 0  24. p.  43  5. 

TO  find  the  variation  of  the  needle.  At  land,  where,  by  the 
help  ot  good  fixt  dials  and  other  proper  inftruments,  the 
precife  meridian  of  a  place  may  be  known,  it  is  eafy  to  find  the 

needle  s 
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needle’s  variation,  and' that  different  ways  5  as  by  applying  the 
needle,  &c.  to  the  fhadow  of  a  thread  hanging  perpendicularly, 
when  the  funis  in  the  meridian,  or,  to  tiie  meridian  line  5  the 
fide  of  a  fixt  horizontal  dial,  &c.  But  at  fea,  as  the  meridian 
cannot  be  eafily  found  to  a  tolerable  exa&nefs,  the  finding  the 
variation  is  more  laborious  and  difficult.  The  height  of  the  pole 
and  fun’s  declination  being  known,  a  large  ring  dial,  with  a 
compafs  or  needle  fixt  to  its  meridian  below,  ma.y  go  near  to 
fhew  the  variation  5  for,  when  it  is  fet  to  the  precife  hour  and 
minute  of  the  day,  its  meridian  ftands  true,  and  fo  fhews  how 
far  the  needle  varies  from  it :  But  as  fuch  dials  are  rarely  juft, 
they  are  not  much  to  be  depended  on :  Inftead  of  which,  the 
following  method  may  be  ufed,  viz.  Find  the  fun's  azimuth 
diftance  from  the  meridian  fome  hours  before  or  after  noon,  i.  e. 
by  how  many  degrees,  &c.  of  the  horizon  the  iun  is  diftant  from 
it  5  then  find  the  fun’s  magnetical  azimuth,  or  its  diftance  from 
the  meridian  fhoWn  by  the  needle,  and  the  difference  of  thele 
two  is  the  needle’s  variation :  In  order  to  find  the  fun’s  true  azi¬ 
muth,  its  declination,  altitude,  and  the  elevation  of  the  pole  muft 
be  known ;  to  do  which  accurately,  conftitute  a  Ipherical  oblique 
triangle  of  the  three  complements,  of  the  fun’s  declination,  alti¬ 
tude,0  and  height  of  the  pole,  and  then  finding  the  angle  at  the 
zenith,  fubtra&it  from  180,  and  the  remainder  is  the  fun’s  true 
azimuth  $  which  being  found,  as  alfo  the  magnetical  azimuth, 
fubtrad  the  leffer  from  the  greater,  and  the  difference  is  the 
variation:  If  the  magnetical  azimuth  be  lefs  than  the  other,  then 
the  variation  is  on  the  fame  fide  with  the  fun,  if  greater,  on  the 
other  fide  5  to  find  this  variation  by  the  ftars,  no  more  is  requi- 
fite,  than  to  find  out  the  true  north,  or  meridian,  and  compare 
the  needle’s  pofition  with  it:  It  may  be  proper  to  ufe  both  fun 
and  ftars  in  this  problem,  to  attain  to  the  greater  certainty. 

The  dipping-  needle  is  to  be  employed  as  often  as  the  former 
problem  is  to  be  folved :  As  to  the  manner,  all  that  is  neceffary, 
is  to  hang  the  circle,  in  which  it  moves,  perpendicularly,  and  to 
turn  it,  till  it  is  juft  in  the  magnetical  meridian,  where  it  dippetft 
moft,  and  the  degree  of  its  depreffion  under  the  horizon  is  to  be 
let  down  in  a  table.  See  Plate  ill.  Fig.  2. 

To  found  the  depth  of  the  fea  without  a  line:  Take  a  globe  of 
fir  or  maple,  or  other  light  wood  (fee  Fig.  3.)  as  A$  let  it  be 
well  fecured,  by  varnifh,  pitch,  or  otherwife,  from  imbibing 
water,  then  take  a  piece  of  lead,  or  ftoneD,  confiderably  heavier 
than  will  fink  the  globe y  let  there  be  a  long  wire  ftaple  B,  in  the 
ball  A,  and  a  lpringing  wire  C,  with  a  bended  end  F,  and  into 
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the  faid  ftaple,  prefs  in  with  your  fingers  the  fpringing  wire  on 
the  bended  end;  and  on  it  hang  the  weight  D,  by  its  hook  E, 
and  fo  let  globe  and  all  fink  gently  into  the  water,  in  the  pofture 
reprelentecl  by  the  figure,  the  weight  D  touching  firft  the  bottom, 
is  thereby  llopt ;  but  the  ball,  by  the  impetus  acquired  in  de¬ 
fending,  being  carried  downwards  a  little,  after  the  weight  is 
ftopt,  buffers  the  fpringing  wire  to  fly  back,  and  thereby  lets 
itfelf  at  liberty  to  re-afcend :  And,  by  oblerving  the  time  of 
the  balls  ftay  under  water,  by  a  watch,  good  minute  glais, 
or  bell  of  all  by  a  pendulum  vibrating  feconds,  and  with  the 
help  of  fome  tables,  any  depth  of  the  fea  may  be  known: 
In  fome  of  the  trials  that  were  made  with  this  inftrument, 
the  globe  being  of  maple  wood,  well  pitched  to  prevent 
its  leaking,  was  5  inches  in  diameter,  and  weighed  2, 
pounds  1  the  lead  of  4  t  pounds  weight,  was  of  a  conical  figure, 
(but  now  it  is  ufed  of  a  globular  form),  11  inches  long,  with  the 
lharper  end  downwards,  1  v6  in  diameter  at  bottom ;  And  in 
thole  experiments  made. in  the  ^hdmeSy  in  19  foot  water,  there 
paffed  between  the  immerfion  and  emerfion  of  the  globe,  6  Se¬ 
conds  ;  and  in  10  foot  water,  about  3  i  feconds  5  and  from  luch 
experiments,  it  will  be  eafy  to  find  out  a  method  to  calculate  any 
depth  from  any  time  of  the  globe’s  flay  under  uater^  for  in- 
ftance,  if  in  20  fathoms,  meafured  by  the  line,  the  globe  continue 
underwater  15  feconds  3  then  if  it  ftay  700  lecondsthe  depth  will 
be  933  fathoms  and  2  feet,  if  the  ball  be  luppofed  to  move  equal 
lpaces  in  equal  times:  In  the  abovementioned  experiments  in  the 
Thames,  it  was  found,  that  there  was  no  difference  in  time  be¬ 
tween  the  fubmerfions  of  the  ball  at  the  greateft  depth,  when  it 
role  feveral  yards  from  the  place  where  it  was  let  fall,  being  car-* 
ried  by  the  current  of  the  tide,  and  when  it  role  only  at  a  yard  s 
diftance. 

An  experiment  made  with  a  lead,  whole  iron  hook  was  fas¬ 
tened  a-top,  fee  fig.  4.  lucceeded  very  well,  and  the  ball  returned 
in  34"  £3  but  on  account  of  the  current,  it  could  not  be  perceivedj 
when  the  lead  touched  the  bottom.  This  lead  being  let  down 
without  a  line,  the  ball  returned  in  32"  {.  Another  .trial  was 
made  with  a  line,  and  the  point  of  the  lead  was  bent,  as  in  fig. 
5.  and  the  ball  returned  in  34^.  The  fame  let  down  without  a 
line,  the  ball  returned  in  6  or  7  vibrations,  which  fhowed  it  did 
not  reach  the  bottom :  In  an  experiment  with  a  lead,  whole  nail 
was  feta-wry,  fig.  6.  the  ball  returned  in  34^,  and  the  depth  was 
afterwards  found  to  be  juft  14  fathoms. 

The 
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The  flrength  of  the  winds  is  meafured  by  an  inftrument,  re- 
prefented  by  fig.  7.  which  being  expoled  to  the  wind,  with  its 
Hat  fide  right  againft  it,  the  number  of  degrees  upon  the  limb 
A  B,  to  which  the  wind  raifes  the  flat  fide  C  D,  fhews  its  force, 
in  proportion  to  the  refi fiance  of  the  flat  fide. 

The  glafs-phials,  for  meafuring  the  different  gravities  of  fait 
water,  is  to  be  made  with  a  very  narrow  neck,  and  when  almofl 
full,  the  water  is  to  be  put  into  it  by  drops,  till  it  can  hold  no 
more,  drying  well  the  phial  before  it  is  weighed,  after  taking 
firft  the  weight  of  the  empty  phial,  and  by  evaporating  gently 
the  water,  till  nothing  but  fait  remains  at  bottom,  the  proportion 
the  fait  of  each  water  has  to  its  weight  may  be  known. 

Mr.  "Boyle  defcribes  a  glafs-tube,  fig.  8.  blown  at  a  lamp,  and 
poifed  in  common  water,  by  putting -quickfilver  into  it,  till  it 
fink  lb  low,  that  nothing  but  the  top,  may  appear  above  the 
water  5  after  which  it  is  to  be  fealed  up,  and  graduated  on  its 
fide  into  what  parts  you  pleafe,  which  may  be  done  with  a 
diamond :  And  then,  being  put  into  the  water  that  is  to  be 
weighed,  it  will,  by  its  finking  more  or  lei's,  fhew  the  difference 
of  the  water’s  gravity. 

To  fetch  up  water  from  any  depth  of  the  lea :  Let  there  be 
made  a  lquare  wooden  bucket  C,  fig.  9.  whofe  bottoms  E  E,  are 
io  contrived,  that  as  the  weight  A  finks  the  iron  B,  (to  whieh 
the  bucket  C  is  faflened  by  two  handles  DD,  on  the  ends  of 
which  are  the  moveable  bottoms  or  valves  E  E,)  and  thereby 
draws  down  the  bucket  5  the  refiftance  of  the  water  keeps  up 
the  bucket  in  the  pofition  C,  whereby  the  water  has,  all  the 
while  the  bucket  is  defcending,  a  clear  paffage  through  •  where¬ 
as,  as  foon  as  the  bucket  is  pulled  upwards  by  the  cord  F,  the 
refiftance  of  the  water  to  that  motion  beats  the  bucket  down¬ 
wards,  and  keeps  it  in  the  pofition  G,  whereby  the  included 
water  is  kept  from  getting  out,  and  the  ambient  water  from  get¬ 
ting  in. 

By  this  vefiel  the  nature  of  fea  water  at  feveral  depths  may  be 
known,  and  whether  it  be  falter  at  top  than  bottom,  and  that 
in  different  climatevS  whether  iweet  water  may  be  found  in  iome 
places  of  the  fea,  as  John  Hugh  van  Linfchoten  affirms  in  his 
Hafi  India  voyages,  that  in  the  <P erfian  Gulf,  about  the  ifland 
Bcirem  or  Baharem%  iweet  water  is  fetched  up  at  the  depth  of 
four  or  five  fathoms. 
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Trans fufion  of  the  Stood  of  a  Calf* into  a  Sheep  fry  the  Veins 
only .  Phil.  Tranf.  2\10  25.  p.  449. 

THIS  was  firft  pra&ifed  by  Dr.  Edmund  King ,  and  the 
luccefs  thereof  in  two  experiments  he  communicated  to  tjie 
Royal  Society,  as  follows  :  He-  took  a  calf  and  a  iheep,  both 
of  the  larger  lort,  and  having  prepared  a  jugular  vein  in  each, 
he  inferted  his  pipes  and  quills,  as  ufual,  both  in  the  jugular 
vein  of  the  calf  defigned  to  be  the  emittent,  and  in  that  of  the 
fheep,  intended  for  the  recipient :  Then  he  let  out  49  ounces  of 
blood,  avoirdupoize  weight,  of  the  fheep,  before  it  received  any 
other  blood  5  about  which  time  concluding  the  fheep  to  be  faint, 
and  finding  the  blood  run  flowly,  he  ftopf  the  vein  of  the  fheep 
and  unftopt  the  pipe  in  the  calf,  letting  10  ounces  run  out  into 
a  porringer:  Then  he  conveyed  pipes  from  the  emittent  calf’s 
vein  into  the  recipient  iheep’s  vein  5  and' fuppofmg  that  the 
iheep  had  received  more  blood  than  it  had  loft,  he  llopt  the 
current  of  blood  from  the  calf  and  clofed  alio  the  fheep’s  vein  5 
and  untying  her,  fhe  went  about  and  appeared  to  have  as  much 
ftrength  as  fhe  had  before  the  lofs  of  her  own  blood. 

! Transfufing  the  Stood  of  a  mangey  Dog  into  a  found  one  fry 
Mr,  T.  Coxe.  Phil.  Tranf  -  K°  25.  p.  451. 

MR.  Coxe  procured  an  old  mungrel  Cur,  all  over  mangey,  of 
a  middle  iize  5  and  having,  fome  hours  before  fed  him 
plentifully  with  cheefe  parings  and  milk,  he  prepared  his  jugular 
vein ;  then  he  made  a  flrong  ligature  on  his  neck,  that  the  venal 
blood  might  be  emitted  with  the  greater  impetus :  After  this,  he 
took  a  young  land-fpaniel,  about  the  fame  bignefs,  and  prepared 
his  jugular  vein  likewile,  that  the  defeendent  part  might  receive 
the  mangey  dog’s  blood,  and  the  afeendent  diicharge  his  own 
into  a  dilh*  he  transful’ed  about  14  or  16  ounces  of  the  blood  of 
theinfe&ed  into  the  veins  of  the  found  dog  5  by  this  experiment 
there  appeared  no  alteration .  in  the  iouna  one,  but  the  mangey 
dog  was  in  about  10  days,  or  a  fortnight’s  time,  perfedfly  cured  * 
and  poflibly  this  is  the  quickeft  and  lurcft  remedy  for  that  diieafe 
both  in  man  or  beaft. 

^he  re-uniting  the  fepnrated  Sark  of  a  "free,  fry  Dr.  Merret. 

Phil.  Tranf  !N°  25.  p.  453. 

T  N  the  middle  of  March  the  Do<ftor  made  an  incifion  in  the 
rinds  of  afh,  and  of  the  tree  improperly  called  lycamore.  The 
firft  iechon  of  each  of  the  rinds  was  fquare,  whereof  three  fides 
ol.  I.  I j  "were 
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were  cut,  and  the  fourth  uncut.  The  fuccefs  was,  that  the  whok 
bark  did  unite,  by  binding  it  with  packthread,  leaving  a  fear  in 
each  of  the  cut  fides :  Then  he  cut  off,  and  feparated  entirely 
from  the  tree,  feveral  parts  of  the  bark,  fome  fhallower,  leaving 
part  of  the  bark  on,  others  to  the  very  wood  itfelf,  and  fome  of 
them  he  bound  dole  with  packthread,  all  which  were  feparated 
and  a  new  rind  fucceeded  in  their  place.  Some  he  covered  over, 
beyond  the  place  of  incifion,  with  a  diachylon  plaifter,  and 
fattened  them  with  packthread.  All  which,  thus  bound  and 
plaittered,  in  three  weeks  time,  were  firmly'  united  to  the  tree. 
But  tying  the  fame  about  Michaelmas ,  and  in  the  winter  fealon, 
no  union  could  be  made  of  the  bark  3  becaule,  as  he  fuppoies, 
the  lap  mounted  not  fo  vigoroufly,  nor  in  fuch  plenty,  as  in  fpring. 


to  recover  Cherries  almofi  withered,  hy  Dr .  Merret.  Phil. 

Tranf.  N°  25.  p.  455. 


A 


JNNO  1665,  the  doclor  made  the  following  experiment  on 
three  may-cherry-trees,  planted  in  a  rich  mould,  near  a 
loath  wall,  and  fhaded  from  the  fun  by  a  high  building,  till  the 
beginning  of  March 3  and  then  being  high,  and  fhining  ttrongly 
upon  them,  the  fruit  conftantly  withered:  But  this  year,  the 
ieaion  being  very  hot  and  dry,  he  bared  the  roots  of  one  of  them, 
by  digging  about  it,  and  watered  it  morning  and  evening  with 
about  a  gallon  of  water,  for  a  fortnight,  before  the  cherries  came 
to  redneis  3  and  the  fruit  became  full  and  good*  the  other  two 
trees,  that  were  negleCtad,  had  moft  of  their  fruit  withered. 
Now  to  prolecute  this  experiment  further,  he  dug  about  one  of 
the  other  trees,  and  watered  it  daily,  like  the  former  *  in  a 
week’s  time,  the  fruir,  that  was  quite  withered,  fell  off,  and  the 
reft  that  was  not  fo,  throve  exceedingly  *  the  other  tree,  that 
was  not  ufed  in  this  manner,  had  not  any  of  its  fruit  come  to 
perfection. 


A' 


^he  American  Aloe,  with  indented  Leaves  3  by  the  fame.  Ibid. 

’NNO  1 6  5  6, this  aloe  weighed  21  ounces,  6  drams,  2  grains  3 
its  colour  was  a  pale  green,  con  fitting  of  11  leaves,  it  wras 
boiled  about  with  a  red  dry  cloth,  and  hung  up,  without'oil,  in 
the  kitchin:  In  a  whole  year,  it  loft  2  ounces,  3  drams,  24  grains 3 
the  fliccecding  year  being  drier  and  hotter,  it  loft  3  ounces,  2  f 
fcruples  3  and  more  rhan  double  m  the  fix  colder,  than  the  fix 
hotter  months:  He  kept  it  in  about  five  years,  and  it  decreafed 
in  about  the  fame  proportion:  And  in  16" 60,  hanging  it  in  a  cold 
garret,  it  died :  He  obferved  that  every  year  two  of  the  greater 

leaves 
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leaves  firll:  changed  colour,  and 0 withered ;  and  every  fpring* 
there  fucceeded  two  frelh  and  green  ones,  of  the  bignefs  of  the 
preceeding,  lo  that  he  always  had  the  fame  number  of  leaves : 
And  they  were  frefher  and  greener,  and  not  l'er rated,  or  indent¬ 
ed,  and  thicker  alfo,  in  proportion  ;  from  the  growth  of  thele 
leaves,  it  may  be  probably  inferred,  that  there  is  a  circulation  of 
the  Succus  nutritius ,  or  nutritious  juice  in  this  plant;  for 
how  is  it  poffible,  that  the  roots,  continuing  as  firm  and  folid  as, 
at  firft,  fhould  fupply  fo  much  nourilhment,  as  to  produce  new 
leaves,  unlefs  the  laid  nutritious  juice  returned  from  the  old  de¬ 
cayed  leaves  into  the  root,  and  fo  produced  new  ones? 

An  Account  of  Mr.  Gafcoigne’s  Micrometer ;  by  Mr.  Pv.  Town- 
ley*  Phil.  Tranf:  N°  25.  p.  457. 

MR.  bfo'vonley  observing,  in  N°  21.  p.  373  of  the  Tranfac- 
tions,  a  hint  of  a  method  of  M.  Auzout's,  of  dividing  a 
foot  nearly  into  30000  parts,  and  thereby  taking  angles  to  a  great 
exadlnels,  informs  the  world,  that  he  had  found  by  fome  IcaN 
tered  papers  of  one  Mr.  Gafcoigne's,  that  before  the  late  civil 
wars,  he  had  not  only  devifed  an  inllrument  of  as  great  a  power 
as  M.  Auzouf  s,  but  had  alfo  ufed  it  for  fome  years,  for  taking 
not  only  diameters  of  the  planets  and  diftances  on  land,  but  allb 
for  Ending  the  moon’s  diftance,  from  two  obfervations  of  her 
horizontal  and  meridional  diameters;  which  Mr.  l’o!wnley  the 
rather  mentions,  becaule  the  French  aftronomer  elfeems  himlelf 
the  firff,  who  thereby  undertook  to  fettle  the  moon’s  parallax. 
Mr.  To-wnley  adds,  that  the  machine  is  fmall,  not  exceeding  in 
weight  orbignels  an  ordinary  pocket  watch,  and  dividing  a  foot 
into  40000  parts,  by  the  help  of  two  indexes,  the  one,  ihewing 
hundreds  of  divifions,  the  other,  divifions  of  the  hundred;  that 
every  laffc  divifion,  in  his  fmall  one,  contained  r?  o  of  an  inch  ; 
and  that  he  had  taken  land-angles  feveral  times  to  one  ciiviiion, 
tho’  it  be  very  hard  to  come  to  that  exaflnels  in  the  heavens,  be- 
caufe  of  the  lwift  motion  of  the  planets ;  but  in  order  tq  remedy 
this,  he  himfelf  had  deviled  a  reft ,  that  was  eafily  made,  and 
very  manageable;  he  further  adds,  that  he  was  in  pofledion  of 
the  very  firft  inftrument  Mr.  Gctfcoigne  made  ;  befides  two  others 
that  were  more  perfect,  and  which  he  would  have  ftill  further 
improved,  had  he  not  been  unfortunately  (lain  in  his  majefty^ 
fcrvice. 
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f The  Nebulofa  in  the  Girdle  of  Andromeda  3  and  an  extraordi¬ 
nary  Star  in  the  Neck  of  the  Whale  3  by  M.  Bullialdus. 

Phil.  Tranf.  N°  25.  p.  459. 

^JANUARY  1667,  the  Nebulofa  in  andromeda’s  girdle, 
J  which  may  be  been  by  the  naked  eye,  appeared  much  more 
obfcure  than  the  year  before. 

January  20th,  1667,  at  night,  6  h.  30',  the  fky  being  pretty 
clear,  the  Aar  in  the  neck  of  the  whale  approached  to  the  bigneis 
of  one  of  the  fixth  magnitude,  and  grew  afterwards  bigger. 
February  12th,  6  h.  30',  it  was  equal  to  a  Aar  of  the  fourth  mag¬ 
nitude.  Feb.  24th,  7  h.  it  appeared  like  one  of  the  third  magni¬ 
tude,  fhining  very  bright.  Feb..  26th  and  27th,  it  appeared  Aill 
to  increafe. 

To  this  M.  Hevelius  adds,  that  he  found,  Jan.  23d,  a  little 
flar  of  the  fixth  or  feventh  magnitude  about  the  fame  place,  where 
the  faid  new  liar  is  wont  to  appear  5  but  that  then  it  teemed  not  to 
be  the  genuine  new  tlar,  but  another  preceeding  the  new  one,  and 
whole  longitude  Anno  1 66o,  he  defined  Aries  250,  43',  fC  and 
latitude,  i4°,4i/,  32^,  fouth.  Feb.  2d,  it  appeared  very  bright, 
and  when  the  moon  fhone,  of  the  bignefs  of  that  in  the  whale’s 
mouth  or  Nodo  Lint ,  from  which  time,  it  was  always  obferved 
to  grow  bigger.  March  13th,  he  Aill  found  it  exceeding  bright, 
but  could  not  accurately  determine  its  magnitude  by  the  naked 
eye,  on  account  of  the  vivid  twilight  and  the  lownefs  of  the  Bar. 

A  Communication  of  the  Dufius  Thoracicus  with  the  emulgent 
Vein 5  by  M.  Pecquet.  Phil.  Tranf.  N°  25.  p.  451. 

IN  directing  a  woman  who  died  a  few  days  after  being  brought 
to  bed,  M.  Gayant  difeovering  the  TJuBus  Thoracicus  on 
the  7  th  and  8th  vertebra’s  of  the  back,  inferted  a  quill  into  the 
DuBus ,  and  upon  tying  it  on  the  quill,  and  blowing  into  it,  the 
inflation  reached  the  iubclavian  vein,  and  the  wind  efcaped  at 
the  Cava  afeendans ,  which  had  been  cut  in  making  the  demon- 
flration  of  the  heart,  but  upon  comprefling  both  the  Vena  cava 
and  ■  TJuBus  Thoracicus ,  and  on  M.  Gayant* s  blowing  a-freflh, 
the  wind  had  another  way  to  eicape,  and  the  left  emulgent  vein 
was  found  inflated  3  and  fronj  the  emulgent,  the  Cava  was  filled  to 
the  lilacs  3  this  wind  ieemed  to  come  from  the  left  kidney,  and 
to  infitiuate  itfelf  into  the  emulgent  vein,  and  thence  into’  the 
Cava:  Upon  flitting  the  Cava  at  the  emulgent,  and  then  blow¬ 
ing  into  the  TJuBus  Tfhoracicus ,  he  obferved  the  wind,  that 
fwelled  the  emulgent,  eicape  at  the  flit  in  the  Cava ;  This  expe¬ 
riment 
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rlmcnt  made  him  judge,  there  was  a  communication  of  the  Duffus 
thoracicus  with  the  left  kidney,  or  at  lead:  with  the  emulgent 
vein  in  the  body  of  this  woman:  To  make  this  clearer,  the 
lungs  of  the  left  cavity  of  the  thorax  were  removed,  and  M.  Gay- 
ant  did  blow  into  the  Duffus  thoracicus ,  whilft  the  vein  and 
‘Duff us  were  comprefled  on  a  third  vertebra  5  and  the  wind  was 
obferved  to  infinuate  ltfelf  under  the  pleura  about  the  fourth  verte¬ 
bra  3  which  made  him  conclude  there  was  a  communication  under 
the  pleura  from  the  Duff  us  ‘thoracicus  to  the  emulgent  vein  5 
becauie  the  wind  got  in,  on  the  fide  of  the  kidney,  into  the  emul¬ 
gent  vein,  and  come  out  at  the  hole  of  the  Cava,,  that  had  been 
made  in  the  firft  experiment:  This  channel  of  communication  was 
perceived  to  come  from. the  Duffus  thoracicus  at  the  fourth  ver¬ 
tebra  of  the  back  5  and  that  he  might  be  the  furer  of  this,  the 
Duffus  was  comprefled  on  the  fifth  vertebra  of  the  back,  and 
blowing  into  the  quill,  which  was  upon  the  ieventh,  the  wind 
palled  neither  to  the  kidney  nor  emulgent  vein  $  whence  it  was 
concluded  that  the  communication  was  not  below  the  fifth  ver¬ 
tebra  :  Then  comprefling  the  Duffus.  and  Vena  cava  on  the  third 
vertebra,  the  emulgent  fweiled,  upon  blowing  into  the  quill  5 
which  gave  grounds  to  think,  that  the  part  of  the  Duffus >  that 
communicated  with  the  emulgent,  was  between  the  third  and  fifth 
vertebra  of  the  back  5  and  to  be  aflured  of  this,  the  Duffus  was 
flit  upon  the  third  vertebra,  and  blowing  into  it,  the  wind  came 
out  at  the  axillary  vein,  and  afcending  Cava  5  but  the  emul¬ 
gent  fweiled  not  at  all :  There  was  a  fourth  experiment,  which 
leemed  very  curious,  viz.  upon  blowing  into  the  Aorta ,  all 
whole  branches,  that  had  been  cut,  were  tied  up,  it  1  welled  im¬ 
mediately,  and  the  emulgent  artery  was  inflated  at  the  lame 
time,  without  affe&ing  in  the  leaft  the  emulgent  vein  5  which 
iliews,  that  blood  often  pafles  where  air  does  not  5  for  the  blood 
of  the  emulgent  artery,  returns  through  the  emulgent  vein  into 
the  Cava  $  there  was  another  proof  of  this  in  the  lungs  of  a  wo¬ 
man,  where  the  air  that  was  propelled  into  the  Vena  arteriofa 
returned  not  through  the  Arteria  venofa ,  into  the  left  ventricle 
of  the  heart. 

»  « 

A  Defer ipt ion  of  Granaries.  Phil.  Tranfl  N°  25.  p.  4^4. 

TH  E  twelve  companies  of  London,  and  feme  other  compa¬ 
nies  and  private  perlbns,  have  their  granaries  at  the  bridge- 
houle  in  Southwark.  They  are  built  on  two  fides  of  an  oblong  5 
one  w’hercof  Hands  north  and  fouth,  and  near  100  yards  long, 
whole  lattice  windows  look  north-eafl^  the  other  fide  may  be 

about 
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about  50  yards  long 5  the  windows  face  to  the  north,  and  the  op- 
polite  tides  have  no  apertures.  All  the  windows  are  about  a 
yard  high,  without  any  fhutters,^  and  run  on  in  a  continued  fe- 
ries,  with  very  imall  partitions,  lulxicient  only  to  nail  the  lattices 
to.  Each  of' the  granaries  is  three  or  four  dories  high  5  the 
garret  windows  are  jetty-wife,  at  a  yard  s  didance  from  each 
other,  glazed  out  of  the  tiles,  i  he  ground  or  lowed  do;ry,  12 
foot  from  the  ground,  is  uled  only  for  a  ware-houie,  %£ic.  If  the 
firfl:  dory  was  built  on  drong  pillars,  fortified  with  fpikes  of  iron, 
that  no  vermin  might  get  up,  it  would  make  that  dory  fitter  for 
drying  of  corn :  The  other  dories,  made  for  granaries,  are  about 
fix  yards  broad,  and  a  little  more  than  fix  foot  high.  I  he  up¬ 
per  mod  or  garret  granary  to  the  top  or, angle,  much  more.  In 
the  middle  of  each,  from  the  fides,  at  eight  or  nine  foot  di dance, 
there  is  a  drong  pod  5  and  all  the  timbers  are  made  very  drong, 
to  fupport  the  great  weight  of  the  grain.  The  beards  are  bed 
made  of  found  oak,  two  inches  thick,  and  ciofe  jointed.  In  fome 
places  they  put  iron-wire  of  fo  narrow  mefhes,  in  all  the  infide  of 
their  rooms,  two  or  three  foot  deep,  that  neither  rats  nor  mice 
can  get  through  them.  Others,  for  the  fame  purpofe,  raiie  on 
all  fides  boards  of  timber,  and  faden  others  to  their  top  3  for, 
befides  the  dedroying  the  grain,  the  excrements  and  urine  of 
thole  vermin,  make  them  apt  to  corrupt  and  breed  weevils.  ^ 
'What  is  mainly  to  be  considered  in  building  thefe  granaries,  is 
the  making  them  drong,  and  expofing  them  to  the  mod  drying 

winds.  .  .  .  .  .  r 

The  ordering  of  the  corn  in  Kent ,  is  m  this  manner  3  after 
thre firing,  it  is"  thrown  in  Shovels  from  one  fide  of  the  room  to 
the  other,  and  the  greater  the  didance,  at  which  it  is  Shot,  fo 
much  the  better  for  ieparating  the  dud,  and  other  impurities, 
which  will  fall  in  the  middle  between  the  two  heaps  of  corn 5 
after  this  they  fkreen  it.  W  hen  the  grain  is  fird  brought  into 
the  granaries,  it  is  laid  about  half  a  foot  thick,  and  turned  twice 
a  week,  and  once  in  that  time  they  fkreen  it  3  and  this  for  two 
months :  After  that,  it  is  laid  a  foot  thick,  for  two  months  more, 
turning  it  once  or  twice  a  week  3  and  they  lkreen  it  according  to 
the  drying  feafon,  feldomer  or  oftner3  in  five  or  fix  months  it  is 
railed  to  the  height  of  two  foot,  and  turned  once  a  fortnight,  and 
fkreened  once  a  month,  as  there  is  occafion.  In  a  year,  they  lay 
ft  two  and  a  half  o-r  three  foot  deep,  and  turn  it  once  in  three 
weeks,  or  a  month,  and  fkreen  it  proportionably.  After  lying 
two  years,  or  more,  they  turn  it  once  in  two  months,  and  fkreen 
itopce  a  quarter ?  according  to  its  bnghtnefs?  hardneis,  and  dry- 

iiefs  ? 
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ncfs:  The  oftrfer  thefe  two  things  are  done,  the  better  the  grain 
proves.  They  leave  an  empty  fpace  about  a  yard  wide  on  all 
lidcs  of  the  room,,  to  turn  the  corn  into  it,  as  often  as  it -is  need¬ 
ful:  They  likewife  make  two  fquare  holes  in  both  the  ends  of 
the  floor,  and  a  round  one  in  the  middle,  by  which  the  corn  is 
conveyed  from  the  upper  into  the  lower  rooms  to  air  and  dry  it 
the  better.  The  ikreens  are  made  with  two  partitions,  to  iepa- 
rate  the  corn  from  the  duff  5  which  fills  into  a  bag,  and  when 
fufficiently  full,  is  thrown  away,  leaving  the  good  corn  behind. 
Corn  has  been  kept  for  32  years  in  the  London  granaries;  and 
the  longer  it  is  kept,  the  more  flour  it  yields,  in  proportion  to 
the  quantity  of  the  corn ;  and  it  makes  the  purer  and  whiter 
bread,  the  luperfluous  humidity  only  evaporating. 

Dr.  Lell  oblerv’d  at  a  meeting  of  the  Royal  Society,  that 
they  kept  corn  at  Zurich  in  Switzerland  80  years. 

The  granaries  of  Dantzick  are  generally  leven  ftories  high* 
and  fome,  nine ;  with  each  a  funnel,  for  the  corn  to  run  down 
from  one  floor  to  another,  thereby  having  the  labour  and  charges 
of  carrying  it  down:  All  the  granaries  are  furrounded  with  water* 
whereby  (hips  may  lie  dole  to  them,  and  take  in  their  lading : 
No  houies  are  buffered  to  be  built  near  them,  in  order  to  pre¬ 
vent  fire. 

The  granaries  of  Mufcovy  are  made  under  ground,  by  digging 
a  deep  pit,  of  almofl  the  figure  of  a  fugar  loaf,  broad  below,  and 
narrow  a-top;  the  tides  well  plaiflcred  round  about,  and  the  top 
clofe  covered  with  done:  They  are  lo  very  careful  to  have  the 
corn  well  dried,  before  they  put  it  into  thole  fubterraneous  gra¬ 
naries,  that  when  the  weather  docs  not  ierve  to  dry  it,  they  heat 
their  barns  by  the  means  of  great  ovens. 

Experiments  to  determine  the  point-blank  Diflance,  the  Charge 

of  Powder,  and  left  Size  of  Guns ;  by  Sir  Rob.  Moray. 

Phil.  Tranf.  N°  26.  p.  4.7  3 . 

I.  r  p  O  know  how  far  a  gun  fhoots  point-blank,  that  is,  near 
JL  the  level  of  the  cylinder  of  the  piece. 

On  a  fit  platform,  place  and  point  the  gun  at  a  mark  as  large 
as  the  bullet,  at  the  diftanc0of  50  or  60  yards  or  more,  that  tne 
under  fide  of  the  mark  may  be  in  the  lame  level  with  the  under” 
fide  of  the  cylinder  of  the  piece:  Then  between  the  gun  and  the 
mark,  at  proper  diftances,  fallen  pieces  of  canvas,  fheets  of  paper 
palled  together,  or  the  like,  on  flakes  fixt  in  the  ground  ;  lo  that 
the  -under  fide,  being  level  with  the  horizon,  may  jufl  touch  the 

vilual  ray  that  comes  from  the  eye  to  the  upper  fide  of  the  mat  a, 
J  when 
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when  it  is  in  the  line  drawn  from  it  to  the  upper  Ade  of  the  cy-  I 
Under  of  the  gun  3  the  canvas  being  fo  broad  and  long,  that  if  i 
the  bullet  pal's  through  it  2  or  3  foot  higher  than  the  level  of  the 
mark,  or  on  either  hand,  the  hole  it  makes  may  fhew,  how 
much  it  flies  higher  than  the  level  of  that  place.  If  the  bullet 
fall  lower  than  the  mark,  and  touch  not  the  canvas,  the  gun  j 
niay  be  raifed  a  little,  and  lo  on,  till  the  bullet  hit  the  mark  5  if 
it  tall  as  high  as  the  mark,  and  cut  the  canvas,  the  mark  and 
canvas  may  be  brought  nearer  the  gun  5  but  if  it  fall  as  high  as 
the  mark,  and  cut  not  the  canvas,  the  mark  may  be  removed  to 
greater  and  greater  diftances. 

If  this  experiment  be  made  for  greater  diftances  and  elevations 
of  the  piece,  and  thele  diftances  meafured,  and  then  all  randoms, 
or  elevations  above  thefe  like  wife  meafured  5  the  di  fiance  of  an 
object,  to  be  fhot  at,  being  known,  good  gunners  may  undertake 
to  hit  a  mark,  be  the  diftance  what  it  will,  fo  it  exceed  not  the 
reach  of  the  gun. 

II.  What  quantity  of  powder  is  the  |uft  charge  of  any  piece, 
lb  as  to  lhoot  farthefl,  and  all  the  powder  take  fire  ? 

1.  Elevate  the  gun  to  a  mean  random,  as  of  20°  or  25°  and 
fhoot  with  the  ordinary  charge  of  powder,  in  ibme  convenient 
place,  where  the  fall  of  the  bullet  may  be  eafily  feen  3  and  mea- 
iure  the  diftances  with  a  chain  between  the  hole  made  by  the 
bullet  and  the  muzzle  of  the  gun.  2.  Then  inftead  of  a  full  charge 
of  powder,  take  f6  part  lefs,  or  fbme  fuch  proportion,  for  the 
next  trials.  3.  For  a  third,  fourth,  or  more  trials,  diminifh  flill 
the  quantity  of  powder,  by  ~6  at  a  time,  till  the  fhot  be  confi- 
derably  fhorter  than  at  Arft.  4.  Then  take  f6  more  than  the  Arft 
charge,  and  do  all  things  elfe  as  before,  and  fo  encreafe  flill  the 
quantity  of  powder  in  the  fame  proportion  every  new  trial,  till 
you  And  the  mcreafe  of  the  charge  does  not  make  the  piece  fhoot 
farther 3  only  overcharge  not,  lo  far  as  to  endanger  the  gun. 
5.  Three  or  more  fliots  to  be  made  with  every  different  charge, 
and  at  each  feverai  trial.  6.  The  Arft  fhot  being  meafured  the 
reft  may  all  be  meafured  from  it.  7.  The  gun  is  to  be  pointed 
each  time  to  the  fame  mark,  that  the  fhot  may  all  fall  in  the 
fame  line,  as  near  as  poflible.  8.  Tl#  powder,  which  ought  to 
be  all  of  the  fame  goodnels,  muft  be.  exabfly  weighed  each  time 
the  piece  is  charged.  9.  The  powder  and  ball  is  to  be  rammed 
home  equally  at  each  fhot  3  tho’  the  loofer  the  powder  lies,  it 
Ares  the  better,  iq.  When  the  true  charge  of  a  piece,  that  ihoots 
farthefl  is  found,  M.  de  Son* s  contrivance  of  a  wedge  may  be 
tried,  to  make  it  lhoot  flill  farther  3  which  is  a  piece  of  board. 
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with  one  end,  when  thruft  home,  reaching  the  breech  of  the 
piece,  and  the  other  Handing  farther  out  than  the  outfi°de  of  the 
bullet  when  rammed  to  its  place  j  and  let  it  be  about  an  inch 
broad,  and  thin,  the  length  of  the  wadd  before  the  bullet,  where 
it  is  to  have  a  fhoulder,  from  which  forward  to  the  end,  it  is  to 
be  cut  a-fiope,  like  a  wedge  $  of  fuch  a  thicknefs  in  the  place 
where  the  centre  of  the  bullet  is  to  be,  that  making  it  ftick  the 
fafter,  the  powder  may  find  the  greater  refinance,  and  drive  it  out 
with  the  greater  force.  n.For  the  fame  purpofe,  a  wooden 
tampion  may  be  ufed,  in  length  fbmewhat  more  than  the  diame¬ 
ter  of  the  gun,  and  hollow  towards  the  bullet,  fo  as  to  fit  it  ; 
and  either  flat  or  rather  hollow  towards  the  powder,  and 
ferve  inflead  of  wadding:  Thele,  and  fuch  other  contrivances, 
will  probably  render  the^ eftecl  of  tne  powder  greater,  than  other- 
wife  it  would  be.  12.  The  ftrength  of  the  powder  mu  ft  be  exa¬ 
mined  by  a  powder-trier,  that  raifes  a  weight,  fuch  as  that  con¬ 
trived  by  Dr.  Hook.  13.  The  fame  bullet,  if  it  can  be  had,  is  to 
be  uled,  till  its  figure  be  marred  3  elie,  another  of  the  fame  fize 
and  weight,  as  near  as  pofliblc.  14.  Obierve  the  ftrength  and 
pofition  of  the  wind,  and  at  what  point  the  mark  Hands  from 
the  gun,  at  each  dilcharge*;  as  alfo,  what  eftecft  the  wind  has 
on  the  bullet.  1 5.  Obl'erve  the  figure,  dimenfions,  and  weight  of 
the  gun,  carriage  and  wheels  3  and  let  the  latter  at  every  /hot,  be 
put  in  the  very  fame  pofition the  platform  be  very  level  3  and 
let  every  thing  be  exactly  recorded  in  a  book.  16.  After  all  other 
experiments  are'  made,  every  piece  may  be  tried  with  the  right 
charge  of  powder,  and  at  each  time  weights  may  be  laid  on  the 
carriage,  till  it  recoil  not  at  all,  obferving  how  far  the  bullet 
goes,  and  how  much  lefs  than  the  full  charge  will  lerve  to  (hoot 
the  bullet,  when  the  piece  is  fixt,  than  when  it  recoils  freely, 

3  7.  Upon  finding  the  true  •  charge,  the  belt  random  is  to  be 
fought  for,  by  trying  all  randoms. 

HI.  To  know  what  gun  fhoots  fartheft. 

1.  A  gun  of  culver  in-bo  re,  but  much  longer,  double  the  ordi¬ 
nary  length  may  do  very  well,  is  to  be  placed  as  in  the  preceeding 
experiments,  and  with  the  ordinary  charge  of  a  culverine;  or  ra¬ 
ther  that  quantity,  which  by  the  former  trials  will  be  found  the 
beft  3  and  after  difeharging,  the  fall  of  the  bullet  is  to  be  mark¬ 
ed,  and  the  diftancc  to  be  meafured.  2.  Then  try  leis  and  greater 
quantities  of  powder.  3,  Cut  oft  two  inches  of  the  muzzle  with 
a  faw,  and  putthefe  pieces,  on  the  carriage,  or  their  weight  iq 
lead,  that  the  recoil  may  ft  ill  be  the  fame  3  cutting  oft  for  new 
trials,  till  tfie  /hot  begin  to  fftl  fhorter  than  before.  4.  The  fame 

Yol..L  M  may 
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may  be  done  with  guns  of  different  bores.  5.  The  long  guns  are 
to  be  made  without  any  ring  about  the  muzzle. 

Magnet  ical  Experiments  5  by  Mr.  Sellers.  Phil.  Tranf  hi  16, 

p.  478. 

MR.  Sellers  made  trial  with  feveral  needles,  touching  them 
on  each  hemii’phere  of  the  load-Hone,  in  all  the  different 
ways  he  could  devife  •  but  they  all  flood  north  and  fouth,  as 
other  needles,  that  were  touched  on  the  very  pole  of  the  Hone  5 
he  found  on  frequent  trials  of  touching  needles  on  different  load- 
Hones  of  leveral  bignedes,  as  alio  of  different  virtues,  that:  the 
leveral  needles  touclied  on  theie  different  Hones,  gave  all  of  them 
the  fame  dire£lions$  which  is  alio  confirmed  by  all  the  needles 
and  fea-compaffes,  made  in  the  leveral  parts  ot  the  world,  nhce 
they  all  point  north  and  fouth  :  He  alfo  oblerved,  tha.t  lometimes 
drawing  a  needle,  only  over  the  pole,  within  the  Iphere  of  its 
activity,  without  touching  the  Hone  at  all,  it  acquired  the  lame 
directive  power,  tho’  not  lo  (Irong,  as  if  it  had  toucned  the 
Hone*  again,  touching  faintly 'fome  needles,  and  others  more 
Hrongly,  they  all  had  the  fame  poy/er  from  the  Hone,  both  lo 
reipe£l  of  Hrength  and  clirefrion  j  he  oblerved,  that  the  nature 
of  the  Heel,  ufed ,  in  the  needles,  together  with  its  temper,  has 
different  effefls  on  the  Hrength  of  the  virtue  received  from  the 
Hone  5  fo  that  a  piece  of  Heel"  (hall  take  up  two  ounces  or  more 
of  iron,  and  impart  to  a  needle  the  magnetical  direHion,  with¬ 
out  the  help  of  a  load-Hone,  or  any  thing  elfe  touched  by  it. 

An  Account  of  the  Effects  of  t ran sfufing  Blood,  and  of  two 
monfir ous  Births,  &c.  Phil.  Trani.  N  2 6.  p.  479* 

MR.  Gay  ant  trarssfufed  the  blood  of  a  young  dog,  into  the 
veins  of  an  old  one,  who,  two  hours^  alter,  leapt  and 
frifkt  about  ^  whereas,  before,  he  was  almoH  blind  with  age  and 

could  hardly  Hir.  .  c  c 

In  the  houfe  of  M.  E  our  delot  was  fhewn  a  nionlter  myorm  ot 
an  ape,  having  all  over  its  ihoulders,  aim  oft  to  its  middle,  a 
rnafs  of  fiefh,°that  came  from  the  hinder  part  of  its  head,  and 
hung  down  in  form  of  a  cloak :  It  was  reported  the  mother  had 
feen  on  the  Hage,  an  ape  lb  cloathed  3  and  what  was  remarkable, 
this  rriafs  of  ficfh  was  divided  into'  four  parts,  like  the  coat  the 
ape  wore:  Upon  inquiry,  the  woman  was  found  to  have  gone 
|ive  months  with  child,  before  this  unlucky  light.  Many  qnel- 
tions  were  handled  on  this  occafion,  viz.  about  the  power  ot 

imagination,  and  whether  this  creature  was  endowed  with  a  h'u- 
&  man 
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man  foul  $  and  if  not,  what  became  of  the  foul  of  the  embryo, 
that  was  five  months  old.  in  fiome  time  after,  another  monixer 
was  produced,  which  was  an  infant  come  to  maturity,  having, 
inftead  of  a  head  and  brains,  a  ma'is  of  fle/h  like  a  livery  which 
was  found  to  move.  This  gave  rife  to  a  quellion  againft  the 
CartefictnSy  viz.  hb\v  that  motion  could  be  performed,  and  yet  the 
glandnla  pinealis  or  conarium  be  wanting,  and  no  vifible  nerves 
ifrom  the  brain  ?  The  marrow  in  the  fpine  was.  of  the  fame  iub- 
ftance5  it  lived  four  days  and  then  died. 

M.  Stem  has  alfo  fomewhat  perplexed  des  Cartes's  followers, 
by  an  indance  of  a  tortoile,  whole  head  was  cut  off,  and  yet  was 
found  to  move  its  feet  three  days  after  3  here  being  no  commu¬ 
nication  with  the  Conarium. 

An  Account  of  two  monflrous  Births  in  Devon  (hire,  by  Mr. 

Coleprefs.  Phil.  Tranl.  N°  26.  p.  480. 

FES.  24th  1666-7.  One  Robert  Cloak  a  joiner  of  Clamick, 
in  the  parilh  of  Seer-ferris  in  ‘Devonjhire,  had  a  monftrous 
black  lamb  fallen  with  one  head,  but  two  diftindt  bodies  joined 
at  the  neck  3  and  eight  legs :  It  had  two  eyes,  and  as  many  ears  in 
the  ulual  manner,  and  one  extraordinary  eye  in  the  niddock, 
with  one  fingle  ear,  about  an  inch  from  the  eye  backwards :  Its 
dam  was  white,  and  ulually  yeaned  two  lambs  every  year. 

About  the  fame  time,  John  Caute ,  of  the  fame  parilh,  had  a 
white  lamb  fallen,  with  two  diltindf  heads  and  necks,  joined  at 
the  fho.ulders,  and  one  body,  well  formed,  yet  with  double 
intrails. 


Some  Obfervations  both  in  Mines  and  at  Sea,  by  the  fame.  Phih 

'Irani.  ISI0  26.  p.  481. 


MR.  Coleprefs  relates  that  difeourfing  with  one  John  Gill ,  a 
man  well  experienced  in  mineral  affairs,  the  laid  Gill  af¬ 
firmed,  that  if,  in  digging  deep  under  ground,  the  workmen 
meet  with  water,  they  never  want  air  or  wind  3  but  if  they  mils 
water,  as  fometirtite  it  happens,  even  at  1  2  or  16  fathoms,  diey 
are  destitute  of  afl^  either  to  breathe  in,  or  for  their  candles  to 
burn  3  and  again,  when,  on  account  of  a  great  quantity  or  win¬ 
ter  water  Handing  in  a  mine,  an  adit  is  driven  up  (or  draining 
it  3  as  loon  as  the  water  begins  to  flow,  the  men  muff  iecure 
themlelves  from  being  dafhed  in  pieces  a  gain  d  the  fides  of  the^ 
adit:  For  the  included  air  breaks  forth  with  a  nolle,  like  that  cfl 
a  piece  of  ordnance,  and  with  a  violence  that  carries  an  before  if, 
loofcmne  the  very  rocks:  He  oblerved  alio  on  ieveral  occaficns 

M  2 


8  MEMOIRS  of  the 

in  failing  from  .London  to  ‘Plymouth,  that  in  a  calm,  which  way 


lbever  the  fea  began  to  loom  or  move,  next  day,  the  wind  was 
fure  to  blow  from  that  point. 

Hail  Stones  of  an  unujuai  Rignefs^  by  Dr.  Nath.  Fairfax. 

Phil.  Tranf.  N°  16.  p.  481. 

6jf  £7" L  Y  the-  17,  1 666,  about  10  in  the  forenoon,  there  fell  a 
J  violent  ftorm  of  hail  on  the  coaft  towns  of  Suffolk  :  The  hail 
was  {mail  near  Yarmouth,  but  at  Seckford  Hall ,  a  hail-ftone 
was  found  9  inches  about,  at  Snape-R ridge,  1 2  inches  in  circum¬ 
ference  5  and  on  putting  one  into  a  balance,  it  weighed  2  \  oun¬ 
ces:  Several  people  in  Aldborough  affirjned,  fome  hail-ftones  to 
have  been  full  as  big  as  turkey-eggs  5  and  a  carter  had  his  head 
broken  thro’  a  ftiff country  felt  $  and  his  horl'es  were  fo  pelted 
that  they  hurried  away  5  the  hail-ftones  ieemed  all  white, 
'{mooth  on  the  outftde,  and  fhinrng  within;  it  is  ibmewhat 
ftrange,  that  their  column  of  air  fhquld  fuftain  them,  unlels  we 
fuppole  them  to  unite  in  the  fall. 

jL  Well  and  Earth  in  Lancashire  talking  fire  at  a  Candle  5  by 
Th.  Shirley,  Efq ;  Phil.  Tranf.  N°  16.  p.  482. 

A  Bout  a  mile  from  Wigan  in  Lancashire  is  a  fpring,  whole 
water  is  fuppofed  to  burn  like  oil  5  it  is  true,  that  on  ap¬ 
plying  a  candle  to  it,  there  is  luddenly  a  large  flame  produced, 
and  the  water  at  the  burning  place  is  obferved  to  boil,  tho’  on 
putting  the  hand  into  it  there  is  no  warmth  felt :  This  boiling 
may  be  conceived,  to  proceed  from  the  eruption  of  fome  bitumi¬ 
nous  or  fulphurous  fumes  $  for  on  applying  the  hand  to  the  furface 
of  the  burning  place  of  the  water,  a  ftrong  wind  is  felt,  and  this 
place  not  being  above  30  or  40  yards  from  the  mouth  of  a  coal¬ 
pit,  and  indeed  all  the  country  for  many  miles  being  underlaid 
with  coals,  may  ferve  to  confirm  this  opinion  5  and  from  thele 
fumes  and  not  from  the  water  itfelf  the  flame  is  produced  5  for 
on  applying  a  lighted  candle  to  divers  parts  of  this  water  in  a 
ditch,  into  which  it  run,  no  .flame  entued;  and  again  taking  up  a 
dilliful  at  the  flaming  place,  and  holding  th^^mdle  to  it,  it  went 
out.  Upon  making  a  dam  and  hindering  tnh  water’s  courfe  to 
the  burning  place,  and  draining  the  water  that  was  there  already, 
and  applying  the  burning  candle  to  the  furface  of  the  dry  earth, 
at  the  place  where  the  water  burned  before,  the  fumes  took  Are 
and  burned  very  bright  and  vigorous,  but  on  throwing  a  bucket 
full  of  its  own' water  on  it,  the  fire  was  preiently  quenched.  The 
flame  was  not  difcoloured,  like  that  of  fulphurous  bodies,  nor  had 
it  any  fcent  •  the  fumes  that  broke  out  of  the  earth,  and  preft 
againft  the  hand,  were  not  at  all  hot.  Liquor  L 
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Liquors  injeSted  into  the  Veins  of  Animals  5  by  S.  Fracaflati. 

Phil.  Tranf.  N°  27.  p.  490. 

SFracaffati  profeflor  of  anatomy  at  cPifa  in  Italy,  having 
•  injeXed  fome  diluted  Aquafortis  into  the  jugular  and  cru¬ 
ral  veins  of  a  dog,  the  animal  died  immediately  3  and  being 
opened,  all  the  blood  in  the  veffels  was  fixt,  but  that  in  the  guts 
not  fo  much  3  the  great  veffels  were  obferved  to  be  burft :  Upon 
this  experiment,  the  author  makes  the  following  reflexions  3  firft, 
that  an  apoplexy  being  often  caufed  by  a  like  coagulation  of  the 
blood,  as  has  been  obferved  in  fuch  as  died  of  this  diftemper, 
it  might  be  cured  by  a  timely  infuflon  of  fome  diflblvent  inta 
the  veins  3  that  it  is  likely,  that  M.  de  Silwf s  lecret  of  difleXing 
animals,  without  any  effufion  of  blood,  conflfled  in  fome  fuck 
injeXion.  He  afterwards  infuled  fome  fpirit  of  vitriol  into  ano¬ 
ther  dog,  which  had  not  fo  prelent  an  cffeX  3  for  the  animal 
complained  a  great  while,  and  foamed  like  Epileptics,  and 
breathed  very  thick  3  but  dying  at  laft,  his  blood  was  found  fixt 
and  grumous  in  the  veins,  relemblingfoot.  Upon  injeXing  fome 
oil  of  fulphur  into  a  dog,  he  died  not,  tho’  it  was  ieveral  times 
repeated,  and  the  wound  being  clofed  and  the  dog  let  go,  he  run 
into  all  the  corners  of  the  room  learching  for  meat,  and  finding 
fome  bones,  he  fell  a  gnawing  them  with  great  voracioufnefs,  as 
if  this  liquor  had  caufed  an  extraordinary  appetite  in  him :  In¬ 
jeXing  fome  oil  of  tartar  into  another  dog,  he  complained  much, 
became  very  bloated  and  died  3  being  opened,  his  blood  was  not 
curdled,  but  thinner  and  more  florid  than  ordinary  5  which  feerrrs 
to  hint,  that  a  too  great  thinnefs,  as  well  as  too  great  a  coagula¬ 
tion  of  it,  are  equally  noxious. 

! E)  if  cover  ies  concerning  the  Brain  and  Tongue;  by  S.  Malpighi, 

•  Phil.  Tranf.  N°  27.  p.  491. 

S  Malpighi  pretends  to  have  diicovered,  that  the  exterior 
and  loiter  part  of  the  brain  covers  not  only  the  cor¬ 
pus  callofum ,  but  infinuates  itlelf  into  it  in  many  places;  that 
the  corpus  callofum,  is  nothing  but  a  contexture  of  final! 
fibres,  ififuing  from  the  medulla  fpinalis,  and  terminating  in  the 
exterior  part  of  the  brain;  which  fibres  are  lo  manifeft  in  the 
ventricles  of  the  brains  of  fi flies,  that  when  they  are  looked 
through,  they  reprelent  the  figure  of  an  ivory  comb:  A s  to  the 
ufe  of  the  brain,  he  pretends  that  half  or  at  lead  a  third  of  the 
blood  of  an  animal  being  conveyed  into  it,  its  fine  ft  lerum  is  fil¬ 
trated  thro’  the  exterior  part,  and  then  entring  into  the  fibres  of 
the  brain,  is  thence  conveyed  into  the  nerves,  5.  Malpighi  has 

bvCn 
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been  alio  vefy  curious  in  examining  the  optic  nerve  in  divers  anl* 
malsj  and  for  this  end  he  difife&ed  the  head  of  a  Xiphias  or 
fword-fifh,  whofe  eye  is  very  large,  and  he  was  fo  far  from  ob- 
lerving  any  confiderable  cavity,  either  in  the  optic  nerve  or  ner¬ 
vous  fibres,  that  he  found  its  middle  to  be  nothing  more  than  a 
large  membrane  folded  up,  according  to  its  length,  in  many 
doubles  almort  like  a  fan,  and  inverted  by  the  Dura  mater. '  Eu* 
ftachio ,  a  famous  anatomift,  had  written  fomething  of  this  be¬ 
fore,  but  obfcurely,  and  without  mentioning  the  animal,  wherein 
he  obferved  it:  Malpighi  found  that  this  ftru&ure  is  peculiar  to 
fifties  alone,  and  not  to  be  met  with  in  land  animals  3  for  the  op¬ 
tic  nerve  of  an  ox,  pig,  &c.  is  nothing  more  than  a  heap  of 
many  fmall  fibres  of  the  fame  fubftance  with  the  brain  3  wrapt 
up  in  the  Dura  mater ,  and  accompanied  with  many  fmall  blood 
vefLels :  Hence  he  decides  that  grand  queftion  among  anatomins, 
whether  the  optic  nerve  be  hollow  or  not  3  for  he  holds  there 
murt  be  many  cavities  in  this  nerve,  in  regard,  the  lmad  fila¬ 
ments  it  confirts  of,  cannot  be  fb  cloiely  joined,  as  not  to  leave 
lome  void  fpace  between  them. 

S.  Malpighi  has  dilcovered  feveral  little  eminences  an  the 
tongue,  which  he  calls  papillary,  and  takes  them  for  the  princi¬ 
pal  ^organ  of  tarte.  It  murt  not  be  omitted  that  S.  Fracajjati 
oblerved  eminences  towards  its  point,  and  cavities  towards  it  roof, 
that  terminate  in  nerves,  and  leem  to  ierve  for  funnels  to  convey 
the  aliment  unto  them  3  whence  he  thinks  it  probable,  tnat  the 
fineft  part  of  the  food  paiies  immediately  from  the  tongue  to  the 
nerves,  and  this  is  the  reafon  that  the  mouth  being  frequently 
gargled  with  wine,  prefently  reftores  vigour. 

An  Ohfervation  on  cold  Blood  3  by  S.  Fracaffati.  Phil.  TranC 

N°  27.  p.  492. 

WHEN  blood  is  become  cold  in  a  difh,  the  lower  part 
appears  blacker  than  the  top  *  and  it  is  popularly  laid, 
that  the  black  part  is  melancholy  blood  3  but  S.  Fracajjati 
maintains  that  this  darker  colour  is  owing  to  the  blood,  that  lies 
underneath,  not  being  expofed  to  the  air  3  for  upon  doing  that 
it  changes  colour,  anti  becomes  of  a  florid  red. 

Mercury  found  at  the  Foots  of  Flants ,  and  Snells  on  inland 
Mountains 3  by  S.  Manfredus Septalius.  Phil.Tranl.N®  2 7. p.  493. 

IN  the  valley  of  Fancy,  which  runs  between  the  mountains  of 
'Zuritt,  grows  a  plant,  called  Doronkum  by  the  inhabitants 

and  botamfts,  near  whofe  foots  you  may  find  pure  Mercury , 

run- 
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Tunnincf  in  fmall  grains,  like  pearls  5.  upon  exprefltng  the  juice 
;and  expofing  it  to  the  air  of  a  clear  night,  there  will  be  found  as 

imuch  quickfilver,  as  it  loll  in  juice.  ^  _  _ 

In  a  journey  to  Genoa,  over  forae  mountains,,  he  found  many^ 
I  ihells;  as  the  turhinets,  echins,  and  fo  me  pearl  Ihells,  one  of 
i  which  had  a  fair  pearl  in  it. 


1  Qbhrvations  made  in  a  Voyage  from  England  to  the  Caribbe 
Elands.  Phil.  Tranf.  IN*  27-  P-493* 


THIS  obferver  having  remarked  at  cDeal  the  great  diffe¬ 
rence  in  the  ruffing  of  iron  in  fach  houfes  as  front  the  lea, 
;and  in  thofe  of  the  ftreet  immediately  behind  the  former;  he 
was  told,  that  it  ruffed  more  at  high-floods,  than  at  neap-tides; 
lowing  to  the  faline  exhalations,  being  hindred  by  the  height  of 
i  the  beach  ;  and  this  reminded  him  of  the  vanity  of  the  argu¬ 
ment  of  M.  Ligons  and  others,  viz.  that  the  air  of  the  fVe ft -In¬ 
dies  was  hot  and  moiff,  becauie  of  the  ruffing  of  iron;  whereas 
it  proceeds  from  fome  other  principle  in  the  air;  for  at  the  point 
of  Cagua  in  Jamaica ,  where  it  icarcely  rains  40  times  a  year, 
iron  ruffs  as  much  or  more  than  any  where  befides ;  in  Jamaica 
it  ruffs  Ieaft  in  rainy  weather. 

The  fleams  of  the  lea  are  of  fuch  a  nature,  that  fweet  meats 
became  rotten,  iugar  of  roles  and  other  lozenges  grew  moiil,  tho 
there  was  no  rainy  weather ;  and  fuch  pies  and  gammons  of  ba¬ 
con,  as  kept  well  before,  upon  once  being  expoled  to  the  air, 
Spoiled  more  in  a  day  or  two  than  in  fix  weeks  before. 

At  point  Cagua,  the  iron  gun.s  of  the  fort  were  lb  corroded, 
that  they  were  become  almoft  uielels,  being  perforated  like  honey¬ 
combs  ;  and  fome  pounds  of  niffy  iron  could  be  ftruck  oft  with 
a  hammer,  but  the  guns  that  lay  in  lalt  water,  were  obierved  not 
to  be  much  damaged. 

Linens  and  ft  lies,  once  expofed  to  the  air,  become  rotten;  as 
alio  a  lancet  will  ruff,  tho’  you  prefently  put  it  up  again ;  but  if 
never  expoled  to  the  air,  it  will  hardly  rult. 

To  preferve  ale,  this  obferver  was  directed  to  put  to  every 
rundlet  of  five  gallons,  after  it  comes  on  board,  two  pew  laid 
eggs,  whole,  to  remain  therein;  and  he  was  told  that  in  a 
fortnights  time,  the  Ihells  would  be  diftolved,  and  the  eggs  be¬ 
come  like  wind  eggs ;  and  that  afterwards,  the  white  would  dis¬ 
appear,  and  the  yolk  remain  untouched  ;  by  this  means  the  ale 
kept  all  the  way  to  Jamaica  :  if  eggs  be  thus  put  in  March  b'eer 
after  it  has  done  working,  they  prevent  its  ever  growing  harik. 


The 
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The  'Thames  water  in  eight  months  acquires  fuch  a  fpirituous 
quality,  as  to  burn  like  lpirit  of  wine  3  and  forne  Eaft  India 
Ihips  have  been  in  danger  of  being  let  on  fire,  by  holding  a  can¬ 
dle  near  the  bung,  upon  firfl  opening  the  calk  ^  if  you  take  the 
bung  out  of  any  calk  that  ftinks,  in  24  hours  it  will  become 
fweet  again  3,  and  if  you  ftir  it  well  about  with  a  broomftick,  it 
will  turn  fweet  in  four  or  five  hours,  letting  fall  a  black  lee, 
which  remixes  with  it,  and  fo  caufes  a  third  or  fourth  fermen¬ 
tation  and  flench,  after  which  it  flinks  no  more. 

He  obferved  the  fallehood  of  Glauber's  affertion,  viz.  that 
as  the  lea  grows  falter  it  becomes  greener  3  whereas,  it  is  darker, 
and  at  laft,  becomes  pe'rfe£t  azure,  turning  ftill  lalter;  for  a 
water-poife  of  glafs,  with  mercury  at  one  end,  rofe  about  f  inch 
above  the  lea  water  in  the  Downs 3  and  at  24  degrees  more,  two 
inches,  but  after  that  he  never  obferved  any  difference  all  the  way 
to  Jamaica 3  and  this  refutes  another  afiertion,  viz .  that  the 
nearer  the  Tropics  and  the  Line,  the  fea  is  the  falter. 

He  never  obferved  the  fea  to  burn  fo  much  as  that  he  could 
perceive  fifhes  in  it  5  the  light  was  at  fometimes  greater  than  at 
another  5  and  at  Deal  it  flamed  more  than  in  all  the  voyage,  the 
water  running  off  the  oars  like  liquid  fire  5  the  wind  was  then 
fouth-eafl,  for  when  it  is  at  ealb  and  fouth,  the  fea  flames  mofh 

Two  contrary  winds  are -obferved  to  poife  each  other,  and 
make  a  calm  in  the  middle,  (hips  at  a  diflance  failing  with  con¬ 
trary  gales  at  the  fame  time. 

Such  places  in  the  Indies ,  as  have  any  high  mountains,  have 
every  night  a  wind  from  the  land.  In  Jamaica  it  blows  by  night 
off  the  ifland  from  all  the  points  of  the  compafs  at  once  3  fo  that 
no  fhip  can  either  come  in  or  go  out,  before  the  fea-breeze  early 
in  the  morning.  As  the  fun  declines,  the  clouds  will  fall  and  ga¬ 
ther  about  the  mountains,  and  old  feamen  will  tell  you,  towards 
evening,  each  ifland  by  the  fhape  of  the  cloud  over  it  3  not  only 
mountains,  but  other  high  parts,  fuch  as  trees,  will  alfo  caufe.a 
collection  of  the  clouds :  Sarbadoes  has  not  now  half  the  rain 
it  had,  when  more  woody  3  and  in  Jamaica  the  rains  are  dimi- 
nifhed  as  their  plantations  extend  3  in  the  harbour  of  Jamaica 
are  many  rocks  of  the  fhape  of  buck's  or  flag’s  horns  3  there  are 
alio  feveral  fea-plants,  whole  roots  are  notftony,  of  ^which  fome 
are  infipid,  and  ethers  perfe&ly  nitrous,  and  a’lime-flone  gathers 
upon  them  3  a  Manchinel-apple,  falling  into  the  fea,  and  lying 
in  the  water,  will  contract  a  lanugo  or  down  of  falt-petre. 

It  is  commonly  affirmed,  that  the  feafons  of  the  year,  between 
the  Tropics  are  divided  by  the  rains  and  fair  weather,  allotting  fix 

months 
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months  to  each ;  but  this  obfervation  holds  not  generally  true  3 
for  as  it  was  faid  above,  at  the  point  of  Jamaica ,  it  fcarce  rains 
forty  times  a  year,  viz  from  Augufl  when  they  begin,  to  October 
incluiively 3  toward*  ■ Part -mor  ant  and  fix  miles  from  the  point* 
for  eight  or  nine  months,  beginning  from  April ,  lcarce  an  after¬ 
noon  pafles  but  it  rains:  At  the  Spanijh  town  it  rains  only  for 
:  three  months  in  the  year,  and  then  not  much :  It  rains  not  at 
Sarbadoes  at'  the  lame  time  it  rains  at  Mevis :  At  Cignateo, 
othewiie  ca-led  Eleutberia ,  in  the  Gulf  of  ‘Bahama,  it  rains  not 
foraetimes  in  two  or  three  years,  lb  that  this  illand  has  been 
:  twice  delected  for  want  of  rain. 

At  the  point  of  Jamaica ,  wherever  you  dig  five  or  fix  foot, 
you  will  dnd  water,  which  ebbs  and  flows  as  the  tide  5  it  is  not 
ialt  but  bracki  Ti,  unwholefbme  for  men,  but  good  for  hogs  $  at 
the  Caymans  there  is  no  water  but  what  is  brackifh,  yet  it  is 
wholelbme,  and  many  fick  people  are  recovered  there,  who  feed 
on  Tortoifes  and  drink  no  other  water. 

The  blood  of  'Tortoifes  is  colder  than  any  water  there,  yet  the 
beating  of  the  heart  is  as  vigorous  as  that  of  any  animal,  and 
1  their  arteries  as  firm  3  their  lungs  lie  in  their  belly,  below  the 
diaphragm,  extending  to  the  extremity  of  their  Jhell  3  their 
fpleen  is  triangular,  of  a  firm  flefh,  and  of  a  florid  red  3  their 
liver  is  of  a  dark  green,  inclining  to  black  3  they  have  a  fort  of 
:  teeth  in  the  Oefopba^us  or  gullet,  with  which  they  chew  the 
grafs  growing  in  the  meadows,  at  the  bottom  of  the  lea :  Ail 
the  Tortoifes ,  from  the  Carribees  to  the  Say  of  Mexico  and 
Honduras,  repair  in  fummer  to  the  Cayman  Iflands,  to  lay  their 
eggs  and  hatch  there  3  they  coot  for  14  days  together,  then  lay 
upwards  of  300  eggs  in  one  night,  with  white  and  yolk,  but  no 
fnells  3  then  they  coot  again,  and  lay  in  the  land,  and  thus  for 
'three  times  3  after  which  the  male  is  reduced  to  a  kind  of  jelly, 
becomes  blind,  and  is  in  that  manner  carried  home  by  the  female  3 
■their  fat  is  green,  but  not  offend ve  to  the  ftomach  3  the  urine  of 
the  perfon  that  eats  it,  looks  of  a  yellowilh  green,  and  is  oily. 

At  the  point  there  is  no  other  foil,  befides  land  3  yet  melons, 
mufk,  and  water-melons  thrive  admirably  well  there,  betides  a 
great  many  trees,  eipecially  maggranes  and  prickle-pears  3  and 
one  may  ride  thro’  whole  woods,  that  have  no  earth,  but  firm 
rock  to  grow  in. 

In  fome  foil  full  of  falt-petre,  and  where  tobacco  grows,  that 
tobacco  will  flafh  in  fmoaking. 

Fruit  trees  of  the  fame  kind  ripen  not  at  one  and  the  fame 
time  3  fome  are  obierved  in  flower,  others  with  green,  and  others 
Vol.  I.  ‘  N  •  with 
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with  ripe  fruit:  The  fewer -fop  has  a  flower  with  three  leaves*; 
which  on  opening,  make  fo  great  an  explofion,  that  this  obfer- 
ver  fays,  he  more  than  once  run  away'  from  under  the  tree* 
thinking  it  would  tumble  down. 

There  is  a  bird,  called  a  pellican,  but  a  kind  of  cormo¬ 
rant,  of  a  fifhy  relifh,  but  if  it  lie  buried  in  the  ground  for 
two  hours,  it  will  lofe  that  tafte. 

Upon  analyzing  bodies  by  expofing  them  to  ants,  it  was 
found,  that  they  would  eat  brown  fugar,  till  it  became  white* 
and  at  lad  reduce  it  to  an  infipid  powder  5  and  a  pound  of  faU 
let  oil  to  two  drams  of  powder. 

On  our  fird  landing  in  Jamaica ,  we  fweat  continually  in 
great  drops  for  three  quarters  of  a  year,  and  then  it  ceafes  3 
and  in  all  that  time,  one.  is  neither  more  dry,  more  codivey 
nor  makes  Ids  urine,  than  in  England  3  nor  does  fo  great  a 
difcharge  by  fweat  make  one  faintifh  5  and  if  one  is  dry,  as  it 
is  generally  a  third  arifing  from  the  heat  of  the  lungs,  and  af¬ 
fecting  the  mouth,  it  is  bed  cooled  by  a  little  brandy. 

Moll:  animals  drink  little  or  nothing  there,  as  hogs  3  nay, 
horfes  in  Guanaboa  never  drink;  nor  cows,  in  feme  places  of 
the  ifland,  for  fix  months;  goats  drink,  perhaps,  once  a 
week ;  but  parrots  and  perroquets  never,  and  civet  cats  only 
once  a  month. 

The  hotted  time  of  the  day,  is  about  eight  in  the  morning, 
when  there  is  no  breeze  ;  upon  fetting  a  weather  glafs  in  the 
window,  it  did  not  rife  confiderably  then,  but  about  two  it 
tfofe  two  inches. 

Venice  treacle  was  fo  dry  in  a  galley  pot,  as  to  be  friable  • 
and  then  it  produced  a  fly,  called  a  weevil,  and  a  fort  of  white 
worm  ;  the  pi  Unite  de  tribus  produced  alio  a  weevil. 

To  conclude,  there  is  a  plain  in  the  middle  of  the  ifland, 
called  Magotti  Savanna ,  where  when  it  rains,  the  drops  as  they 
fettle  on  the  feams  of  any  garment,  in  half  an  hour  become 
maggots. 


'Some  magnet  i cal  Experiments;  as  alfo  an  Account  of  an  excellent 
Liquor;  by  Mr,  Coleprefs.  Phil.  Tranf.  N°  27.  p.  500. 

Ml.  Coleprefs  took  an  unpolifhed  loadflone,  of  a  weak 
attraffive  power;  and  he  heated  a  lath-nail  glowing  hot, 
nimbly  applying  the  north  pole  ot  the  magnet  to  it,  it 
quickly  took  it  up,  and  held  it  fufpended  a  great  while;  he 
threw  the  fame  done  into  the  fire,  till  it  was  thorough  hot, 
and  he  applied  the  north  pole  to  another  cold  lath-nail,  that 

was 
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was  untoucht  before,  which  it  took  up  but  faintly,  yet  held 
it  lufpended  for  fome  time.  Two  or  three  days  after,  he  rook 
the  lame  loaddone,  and  found  it  attraCf  asdrongly,  as  before  it 
was  call  into  the  fire  ;  whence  he  inferred,  that  the  fire  leffened 
fomewhat  the  attractive  power,  but  did  not  entirely  dedroy  it. 

T he  liquor,  mentioned  in  the  title,  is  a  compofitton  of  good 
cyder-apples  and  mulberries,  affording  the  mod  palatable 
liquor,  with  the  fined  tincture  imaginable. 

A  Method  of  transfufing  Blood  into  the  Veins  of  Men  ;  ly  Sir 
Edm.  King.  Phil.  Tranf.  lN°  28.  p.  522. 

TH  E  transfufing  of  blood  having  been  with  facility  enough 
praCtifed  upon  animals ;  Dr.  King  gives  here  an  account 
of  a  proper  apparatus  for  performing  the  lame  on  men,  which 
is  only  a  filver  tube,  with  a  dopper  of  the  lame  metal,  fome¬ 
what  blunted  at  one  end,  and  fiat  at  the  other,  for  the  conve- 
niency  of  handling  it:  The  method  in  fhort  is  this;  alter  the 
artery  is  prepared  in  the  lamb,  kid,  &c.  make  a  ligature  on 
the  arm,  of  a  man,  where  you  intend  to  infert  the  Imaller 
end  of  the  filver  pipe;  divide  the  {kin  of  the  part,  in  the  lame 
manner  as  is  ufed  in  cutting  for  an  iffue,  exa&ly  over  the  vein 
to  be  opened  ;  then  with  a  fine  lancet  open  the  vein;  or  if  the 
vein  lie  fair  and  high,  and  the  fkin  be  fine,  you  may  open  both 
at  the  lame  time,  as  is  ufuai  in  letting  blood ;  after  which,  let 
an  afiidant  clap  his  finger,  or  a  little  bolder  upon  the  vein,  a 
little  below  the  orifice,  to  hinder  the.  blood  from  aicending ; 
then  infert  the  tube  upwards  into  the  vein,  and  hold  it  and  the 
fkin  clofe  together,  between  your  finger  and  thumb  ;  after  this, 
pull  out  the" dopper  of  the  tube,  and  infert  the  pipe,  by  which 
the  arterial  blood  is  to  be  transfufed  from  the  emittent  animal  ; 
and  then  proceed  as  is  ulual  in  this  experiment. 

The  French  pretend  that  it  was  they  who  gave  the  Englifi 
the  fird  notion  of  transfufion;  but  they  differ  as  to  the  inventor, 
fome  fathering  it  on  the  abbot  Fourdclot,  and  others  on  bDom 
Robert  G abets,  a  Renedittin  friar;  befides,  they  cannot  Ihew 
any  publick  records  either  written  or  printed,  of  the  time  and 
place  of  the  invention,  the  method  ot  praCtifing  it,  or  the  fuc- 
cefs  in  the  execution;  but  inN°  7.  p.  128  ol  thefe'iranfactions, 
is  an  account  of  Dr.  Chriflopher  Wrens  invention  of  making 
injections  into  the  veins  of  animals,  which  was  a  lufficient  hint 
to  the  Royal  Society,  to  change  If  if  on  into  framfifion ;  and 
accordingly  at  a  publick  meeting,  May  17th,  1665,  they  gave 
orders  about  the  trial  of  the  latter ;  but  the  attempt  p;oved 

'N  z  infuc- 
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infuccefsful  then,  for  want  of  a  fit  apparatus,  and  a  proper 
method  of  operation  3  which  Dr.  Lower,  lome  time  after,  found 
out,  and  of  which  an  account  is  given  lN°  20.  p.  353,  he  having 
already  pra£lifed  it  at  Oxford  before  that  time,  wherein  he  was 
followed  by  feveral  ingenious  men  at  London . 

Lhe  Mendip  Lead  Mines  in  Somerietfhire  5  by  Mr.  Jof.  Gian- 
vil.  -Phil.  Tranf.  N°  28.  p.  525. 

71/fE  ND 1LP  is  all  mountainous  3  it  is  alfo  barren,  cold,  and 
J-i-L  rocky  in  fome  places  3  its  ridges  run  confufedly,  but  ge¬ 
nerally  eaft  and  weft 3  its  furface  is  heathy,  ferny,  and  turzy  3 
the  cattle  that  feed  on  it,  for  the  moft  part,  are  fheep,  which 
go  there  all  the  year  3  and  young  beans,  horfes,  and  colts  at 
fpring  and  fall  3  the  fheep  are  not  fair,  but  big- bellied,  and 
they  grow  not  to  any  bigneis,  after  feeding  there  3  and  fo  of 
their  beafts  and  horfes:  The  Inhabitants  are  healthy,  and  live 
to  the  ordinary  age,  except  fhch  as  are  employed  in  melting 
the  lead  at  the  mines,  who,  if  they  work  in  the  imoke,  are 
£ubje<51  to  a  difeafe  that  proves  mortal,  which  is  alfo  the  cafe 
of  the  cattle  that  feed  thereabouts  :  There  are  many  wholefome 
fprings  at  the  foot  of  the  hills,  which,  after  running  fome  dif- 
tance,  form  rivers  3  the  air  is  moift,  cold,  foggy,  thick,  and 
heavy :  The  foil  near  the  furface  is  red  and  ftony  3  and  the 
ftones,  are  either  fire-ftones  or  lime-ftones,  but  there  is  no  clay, 
snarl,  or  chalk:  The  tops  of  the  trees,  that  grow  there,  are 
burnt,  their  leaves  and  outfides  difcoloured  and  fcorched  with 
the  wind,  and  the  trees  themfelves  grow  neither  big  nor  tall  3 
the  ftones  and  peebles,  that  are  wafhed  by  the  brooks  and 
fprings,  are  of  a  reddifh  colour,  and  ponderous :  Snow,  troll, 
and  dew  continue  longer  on  Mendip  then  on  any  of  the  neigh¬ 
bouring  grounds :  Thunder  and  lightning,  ftorms,  ignesfatuf 
and  fiery  meteors,  are  very  frequent  there:  The  ore  lies  in 
veins  in  a  heap,  and  is  perfect  lead,  only,  on  the  outfide,  coated 
with  a  reddifh  earth  3  in  fome  places  it  is  deeper,  in  others 
fhallower,  in  feme  narrower,  and  in  others  broader:  The  ore 
is  beaten  final],  and  wafht  clean  in  running  water,  and  then 
lifted  in  iron  rudders  3  the  hearth  or  furnace  is  made  of  clay  or 
fire  ftones,  and  on  it  they  build  the  fire,  which  is  lighted  with 
charcoal,  and  fed  with  young  oaken  gadds ,  and  blown  with 
bellows,  by  men's  treacling  on  them 3  and  after  the  fire  is  kind¬ 
led,  and  the  hearth  hot,  the  ore  is  thrown  upon  the  wood,  and 
it  melts  down  into  the  furnace  3  then  they  take  it  out  with  iron 
ladles,  and  call  it  upon  land  into  what  form  they  pleafe. 
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Magnet ical  Variations ;  by  M-  Petit.-  Phil.  Tranf.  N®  28.  p.  527. 

THE  ingenious  author,  in  his  letter  to  Mr.  Oldenburg , 
owns  that  nothing  can  be  more  agreeable  to  him  than  to 
dilcourfe  on  this  fubjebl,  and  efpecially  to  EnglijlJ  philofophers, 
to  whom  the  philofophy  of  the  magnet  owes  its  rile,  and  who 
have  been  the  chief  obfervers  of  its  variation  5  he  therefore 
thinks  it  a  juft  tribute,  that  all  the  obfer vations,  made  die- 
where,  fhouid  return  to  England  as  to  their  iburce. 

M.  ‘Petit  traced  three  fevcral  meridians  in  three  feveral  pla¬ 
ces  of  Paris ,  and  found  the  declination  of  the  needle  4  £ 
north  eaft;  before  which,  fome  following  Qrontius  Fineus  and 
Caftkfranc,  made  it  ^  or  ic°  ;  others,  after  Sennertus  and  Offu- 

fius ,  11  i°.  _ 

Mr.  Gilbert ,  the  firft  who  writ  rationally  cn  the  magnet, 
afferts  towards  the  end  of  his  book,  that  it  a  round  magnet 
were  placed  in  the  meridian,  and  confequently,  its  poles  and 
axis  in  the  direction  of  thofe  of  the  world,  it  would  continually, 
turn  round,  compleaung  its  revolution  in  24  hours;  whence, 
he  infers,  that  the  whole  earth,  as  a  great  magnet,  revolves^ 
round  its  axis  in  the  fame  time  •  in  order  to  try  the  truth  of 
this  propofition,  M.  Petit  cauied  a  magnet  to  be  turned  with, 
the  powder  of  emery,  into  an  exaff  fphere  of  1  1  inch  in  dia¬ 
meter,  whofe  three  centers  of  magnitude,  gravity,  and  magne- 
lifm  were  the  fame  ;  after  finding  the  two  poles  of  this  ftone 
he  caufed  two  fmall  holes  to  be  made  therein,  that  it  might 
hang  by  two  points  of  needles,  as  by  two  pivots;  putting  ’em 
into  a  brafs  meridian,  and  iuipendmg  the  ball  betwixt  them, 
like  a  little  globe,  it  was  fo  eafily  moveable,  that  the  leaft 
breath  could  turn  it  round;  the  fuccefs  was,  that  it  had  not 
any  motion  of  it fclf *  for  a  fmall  white  mark,  he  had  made 
upon  the  ftone,  remaining  in  the  fame  place,  feemed  lufficient- 
ly  to  refute  this  notion  :  But  tho’  this  magnetical  globe  did  not 
anfwer  the  former  defign,  yet  it  was  very  ufeful  in  determin¬ 
ing,  whether  needles,  rouched  in  different  parts  of  it,  had 
different  declinations;  and  on  repeated  trials  with  this  and  other 
ftones.  he  obferved  no  difference  at  all,  but  that  all  the  nee¬ 
dles  declined  4  J-  degrees  from  the  north  eaftward;  and  he 
found  it  to  be  the  fame  in  many  places  from  Breft  in  Brit  any  % 
to  the  Valtoline  among  the  Alps ;  on  which  account, he  thought 
the  ancients  had  ill  obferved  the  variation;  but  he  was  loon 
undeceived  by  the  obfervations  made  in  England  ;  for  Mr.  Bur- 
tyivs  had  obferved  it  in  1580,  near  London,  to  be  np,  ii'; 

and 
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and  Mr.  Gunter ,  in  1611 ,  found  it  reduced  to  6°  in  the  fame 
place 3  and  Mr.  Gdlibrand>  in  1 6*5  3,  found  it  only  40  north-eaft  5 
whence  it  appeared,  that  thefe  declinations  were  not  conftantj 
and  to  fatisty  himfelf,  he  made  feveral  experiments 3  particu¬ 
larly  in  June  1660,  exactly  tracing  a  meridian,  and  applying 
good  needles  upon  it,  the  one,feven,  the  other,  ten  inches  long, 
he  found  they  declined  about  a  degree  5  and  in  1 666,  the  decli¬ 
nation  was  only  10'  on  the  fame  meridian  5  and  in  1667,  it  was 
itill  lefs,  but  yet  fome  minutes  to  the  eaft  of  Paris :  And  he 
doubts  not  but  in  n  or  15  years,  the  declination  will  be  1 
north-weft  5  for  according  to  his  hypothecs,  the  declination 
varies  a  degree  every  fever*  or  eight  years. 

Obfervations  on  a  great  Fifti  and  a  Lyon,  differed  in  the 
King's  Library  at  Paris.  Phil.  Tranf.  N°  28.  p.  535. 

THIS  great  fifh,  differed  by  the  Parifian  philofophers, 
was  a  Vulpecula  marina ,  or  fea  fox :  The  length  of  his 
tail  was  nearly  equal  that  of  his  whole  body  befldes 3  the  whole 
fifh  was  8  f  foot  long,  and  in  fhape  refembling  a  fey  the,  bent 
and  arched  towards  the  belly:  His  mouth  was  armed  with  two 
forts  of  teeth  3  that  in  the  upper  jaw,  being  pointed,  hard  and 
firm,  and  of  one  entire  piece  of  bone,  like  a  faw  3  the  other 
lort,  found  in  the  remaining  part  of  the  upper,  and  in  the 
whole  under  jaw,  was  moveable,  and  faftened  by  ftefhy  mem¬ 
branes';  his  tongue  adhered  entirely  to  the  lower  jaw  3  its 
ildn  was  hard  and  covered  over  with  little  fhining  points,  which 
made  it  very  rough,  and  viewed  with  a  microfcope,  they  ap¬ 
peared  transparent  like  cryftal  3  his  throat  was  very  wide,  and 
his  Oefophagus  or  gullet  as  large  as  his  maw  3  and  authors  re¬ 
late,  that  he  has  the  dexterity  of  dilengaging  himfelf  from  the 
{wallowed  hook,  by  calling  it  up  together  with  his  maw,  the 
infide  turned  out  3  they  found  in  his  maw  the  fea  herb  Varecy 
five  inches  long,  and  a  fifh  of  the  fame  length,  without  head, 
feales,  fkin,  or  guts,  all  being  wafted  to  the  mufculous  flefh, 
which  remained  entire  :  The  upper  part  of  his  great  gut  had 
this  in  peculiar,  that  inftead  of  the  ufual  circumvolutions  of 
guts,  the  cavity  of  this  was  divided  tranfverfly  by  many  parti¬ 
tions,  confiding  of  the  membranes  of  the  guts  turned  inwards, 
and  in  the  form  of  a  vice,  inail-ihell,  or  winding  flairs  3  his 
Ipleen  was  double  5  his  liver  divided  into  two  lobes 3  the  gall 
more  bitter  than  lour  3  the  heart  without  a  pericardium,  as 
big  as  a  hen’s  egg  3  the  head  almoft  nothing  but  a  mafs  of  flefh, 
with  little  brains,  and  thefe  had  very  few  meanders  or  wind- 
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ings  •  the  eyes  bigger  than  thofe  of  an  ox,  hemifpherical,  and 
flat  before  5  the  Sclerotica  was  formed  like  a  cup,  very  thin3 
but  very  hard  3  the  Cornea  very  tender  and  foft;  the  cryltalline 
perfectly  fpherical  3  the  Uvea  greyilh;  the  Choroides  of  the 
fame  colour,  and  with  a  large  perforation  for  the  produ&ion  of 
the  Retina  3  the  bottom  of  this  Choroides  had  that  luftre  of 
mother  of  pearl,  obfervable  in  land  animals,  but  the  colours 
]efs  vivid,  and  the  Retina  was  alfo  ftreaked  with  blood  veffels 

that  appeared  very  plain.  *  .  . 

Int  he  lyon  they  obferved  in  general,  that,  in  outwaru  inape, 
and  in  the  ftrufture  of  many  parts,  as  the  claws,  teeth,  eyes, 
tongue,  befides  th?  refemblance  of  the  Vifcera  or  bowels,  he 
is  very  much  like  a  cat :  In  particular,  they  obferved  the  ad¬ 
mirable  ftrudure  of  his  claws,  the  peculiar  iliape  and  pofition 
of  his  teeth  5  a  very  ftiff  neck  5  his  tongue  very  rough  and 
fharp,  with  points,  like  claws,  both  for  hardnefs  and  lhape  3 
his  eyes  very  clear  and  bright,  even  in  death  3  the  eyes  of 
lyons,  like  thofe  of  birds  and  cats,  are  furnifhed  with  a  thick 
and  blackilh  membrane,  fituated  in  the  great  angle,  and  ex¬ 
tending  over  the  whole  Cornea ,  reaches  to  the  fmall  angle  of 
the  eye  3  the  fide  of  the  Uvea ,  next  the  cryftalline,  is  entirely 
black  3  the  cryftalline  itfelf  is  very  flat  3  and  its  greateft  con¬ 
vexity,  in  the  anterior,  part,  as  in  cats  3  the  aqueous  humour 
very  plentiful,  equalling  almoft  a  fixth  part  of  the  Vitreous 3 
and  this  plenty  was  thought  the  caufe  of  their  brightnefs  after 
death:  His  throat  was  not  above  1  i  inch  wide 3  his  ftomach 
6  inches  wide,  and  18  inches  in  length,  and  the  guts  25  foot 
long  3  the  liver  divided  into  lobes,  as  in  cats  3  its  cavity,  under 
the  gall-bladder,  was  full  of  gall,  which  was  fuppofed  to  be 
the  caufe  of  this  lyon’s  death:  The  gall-bladder  was  7  inches 
long,  and  1  f  large,  and  of  a  peculiar  ftruffu re  3  the  fpleen  a 
foot  long,  two  inches  wide,  and  an  inch  thick;  the  kidney 
weighed  a  little  more  than  feven  ounces  3  the  genitals  were  of 
a  peculiar  conformation,  caufing  this  animal  to  dilcharge  his 
urine  backwards,  and  to  couple  like  camels  and  haresj  His 
lungs  had  fix  lobes  on  the  right  fide,  and  three  on  the  left;  the 
annular  cartilages  of  the  windpipe  were  entire,  excepting  two  or 
three;  it  was  above  four  inches  in  compafs,  and  very  firm,  both 
which,  account  for  the  dreadful  roaring  of  this  animal :  Hi^ 
heart  was  dry,  and  no  water  in  the  pericardium;  greater,  in  pro¬ 
portion,  than  that  of  any  other  animal’s,  being  fix  inches  long, 
and  four  inches  broad  at  the  balls,  and  terminating  in  a  fliarp 
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point  ;  it  Had  very  little  flefh,  and  was  all  hollow,  with  this 
ventricles  very  large,  and  the  auricles  very  imall*  the  caro¬ 
tids  were  as  big  as  the  iubclavian  branches,  a  very  great  pro¬ 
portion,  confidering  the  bulk  of  the  brain,  which  was  but  two 
inches  any  way;  the  reft  of  the  head  was  very  flefhy,  and 
confided  of  firm  bones;  by  comparing  the  fmallnefs  of  the 
lion’s  brain,  with. the  great  bulk  of  a  calf’s,  it  was  judged, 
that  the  having  a  fmall  quantity  of  brains,  is  rather  a  fign  of 
fiercenefs  and  cruelty,  than  want  of  wit. 

An  Experiment  of  preferving  Animals  alive ,  by  blowing  into 
their  Lungs  with  Bellows ;  by  Dr.  Hook.  Phil.  Tranf. 

N°  28.  p.  535,. 

DR.  Hooky  on  difplaying  the  thorax  of  a  dog,  by  removing 
the  ribs  and  diaphragm,  and  cutting  his  Afpera  arteria 
or  wind-pipe,  juft  below  the  Epiglottis ,  which  he  faftned  on 
the  nofe  of  a  pair  of  bellows,  kept  the  dog  alive,  by  the  reci¬ 
procal  blowing  up  of  his  lungs ;  for  by  intermitting  to  blow, 
and  fuffering  the  lungs  to  fubfide,  the  dog  fell  into  convulfions, 
but,  upon  inflating  the  lungs  a-new,  he  was  fuddeniy  revived  ; 
the  Dr.  caul'ed  another  pair  of  bellows  to  be  joined  to  the  firft, 
and  pricking  all  the  external  coat  of  the  lungs  with  the  (lender 
point  of  a  Tharp  penknife;  this  fecond  pair  was  moved  very 
quick,  whereby  the  firft  pair  was  always  kept  full,  and  always 
blowing  into  the  lungs,  which  became  motionlefs,  being  thus 
kept  dillended,  as  fall  as  the  air  eftaped  by  the  prickt  holes 
in  the  external  coat;  and  the  event  was,  that  the  dog  lay  (fill, 
his  eyes  moving  very  quick,  and  his  heart  beating  very  regu¬ 
larly;  but  on  intermitting  to  blow,  and  buffering  the  lungs  to 
fubfide,  the  dog  would  fall  into  dying  convulfions,  and  be  again 
as  loon  revived  by  the  inflation  of  frelhair :  Towards  the  end  of 
this  experiment,  a  piece  of  the  lungs  was  quite  cut  off;  when, 
it  was  obfervable,  that  the  blood  freely  circulated  thro’  them, 
not  only,  when  diftended  with  wind,  but  alio,  when  differed 
to  fubfide:  Which  feems  to  prove,  that  as  the  bare  motion  of 
the  lungs,  without  frefh  air,  contributes  nothing  to  the  life  of 
the  animal,  he  being  found  to  live,  as  well  when  they 
moved,  as  when  not;  fo  the -want  of  motion  in  the  lungs,  was 
not  the  immediate  caufe  of  death,  or  of  flopping  the  circulation 
thro’  the  lungs,  as  lome  eminent  phyficians  had  affirmed,  but 
the  want  of  a  (undent  fupply  of  frefh  air. 
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A  L Defcription  of  Mr.  Gafcoigne’s  Micrometer  ;  .by  the  fame. 

Phil.  Tranf.  K°  29.  p.  541. 

IN  PL  IV.  F.  1.  aaaa  is  a  fmall  oblong  brafs  box,  ferving  both 
to  contain  the  ferews,  and  their  lockets,  or  female  lerews,  and 
by  which  it  is  fixed  to  the  telelcope,  and  to  make  the  leveral 
moveable  parts  of  the  inftrument  move  very  true,  fmooth,  and 
in  a  fimple  dire£f  motion  5  a  round  plate  ot  brafs  bbbb^  about 
three  inches  over,  is  lerewed  on  to  one  end  of  it;  the  extreme 
limb  of  whofe  outfide  is  divided  into  ico  equal  parts,  and  num¬ 
bered  io,  20,  30,  &c.  thro’  the  middle  ot  this  plate,  and  that 
ot  the  box  actfifly  goes  a  ferew  very  curioufly  wrought,  and  about 
the  bignefs  of  a  goofe-quill,  and  ot  the  length  of  the  box, 
whofe  head  is  fo  fitted  to  the  plate  by  a  ftxt  ring,  on  the  inn.de, 
and  a  fmall  (bringing  plate  dd,  on  the  outfide,  that  it  is  not  in 
the  lead  fubjefl  tofihake;  the  other  end  ot  this  ferew  is  fixed 
and  made  Heady  in  the  box  by  another  little  ferew,  whofe 
fmall  points  fill  the  centre  or  hole,  made  in  the  end  of  the 
longer  lerew  for  this  purpofe^  a  fmall  index  ee,  is  fitted  to  tne 
head  of  the  ferew  without  the  fpringing  plate,  and  above  that, 
a  handle  mm ,  to  turn  the  ferew  round,  as  there  ihall  be  occa- 
fion,  without  any  danger  of  difplacing  the  index,  it  being  put 
very  ftiff  on  a  cylindrical  part  ot  the  head,  and  the  handle  on 
afquare$  that  third  ot  the  ferew,  next  the  plate,  is  bigger 
than  the  other  two  thirds,  by,  at  leaf!,  the  depth  of  the  jmali 
ferew  1  the  thread  of  the  ferew  of  the  bigger  third  is  as  imali 
again,  as  that  of  the  ferew  of  the  other  two  thirds  5  to  the 
greater  ferew  a  locket/*  is  fitted,  fixt  to  a  long  bar  01  D  qg", 
on  which  is  fattened  the  moveable  fight  fo  tnat  every  turn 
of  the  ferew  promotes  the  fight  h,  either  a  thread  nearer,  or 
farther  off  from  the  fixt  fight  i  j  the  bar  gg  is  made  exactly 
equal,  and  fitted  to  two  fmall  immoveable  ltaples  kkyt here 
are  60  of  thefe  threads,  and  on  the  edge  ot  the  bolt  or  ruler 
are  made  60  divifions  anfwering  to  them,  and  a  iinatl  index 
/  fixt  to  the  box  ciacta,  denotes,  how  many  threads,  the  e  ges 
of  the  two  fights  h  and  i  are  diflant  $  and  the  index  ee  thews  on 
the  circular  plate,  what  part  of  a  revolution  there  is  over 5 
every  revolution,  as  was  faid,  being  divided  into  100  pafts. 
At  the  lame  time,  that  the  moveable  fight  h  is  moved  tor- 
wards  or  backwards,  one  or  more  threads  of  the  coarser 
ferew,  the  plate  />/>,  fig.  2,  is  moved  forwards  or  backwards, 
lo  many  of  the  finer  icrew,  by  means  of  the  locket  q,  to  wmc  a 
it  is  ferewed:  This  plate  is  to  be  fixed  to  the  telelcope  by  t  ie 
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fcrews  rr,  fo  as  the  middle  betwixt  the  fights  may  lie  in  the 
axis  of  the  glafs,  and  they  either  equally  open  from  it,  or  ftiut 
towards  it,  in  what  manner  foever  the  fcrew  is  turned :  Inftead 
of  the  edges  of  two  fights  h  and  /,  fome  prefer  thofe  fitted  with 
hairs,  therefore  fig.  3.  reprelents  two  fights  r  and  fy  fo  fitted 
with  threads  t  and  11.  Fig.  4.  reprefents  how  the  fcrews  are  to 
be  put  on  5  the  tube  A  D  is  divided  into  three  lengths,  of  which 
B  C  is  to  be  lengthened  or  fhortened,  as  the  object  requires  • 
but  A  B  is  here  added,  that  at  A,  you  may  put  fuch  eye-glaffes, 
as  lhall  be  thought  moil  convenient,  and  in  order  to  fet  them 
at  the  propereft  diftance,  there  are  indexes  fuppofed  to  be  at 
B ;  E  is  a  fcrew,  for  fixing  the  g-reat  tube  in  fuch  a  manner,  as 
by  the  help  of  the  figures,  any  fmaller  part  of  it  may  imme¬ 
diately  be  found,  meafuring  only,  or  knowing  the  divifions  on 
BC,  the  diftance  of  the  objed-glais  from  the  indexes  3  F  is  the 
angular,  piece  of  wood,  lying  on  the  upper  fcrew  of  the  reft  5 
and  this  reft  is  reprefented  by  fig.  5. 

Dr.  Hook  fuggefts,  that  this  reft  may  be  rendred  more  con¬ 
venient,  if,  inftead  of  placing  the  fcrew  horizontally,  it  be  fo 
contrived,  as  to  lie  parallel  to  the  equino&ial,  or  the  earth’s 
diurnal  motion  ;  for,  by  that  means,  the  fame  thing  may  be 
done  by  the  fingle  motion  of  one  fcrew,  which  in  the  other 
way  cannot  be  done,  but  by  the  turning  of  both  fcrews. 

JLn  Experiment  concerning  the  Manner  of  Refpirationj  by 
PDr .  Lower.  Phil.  Tranf.  N°  29.  p.  544. 

AFTER  the  do&or  had  often  confidered  the  manner  of 
refpiration,he  was  induced  by  many  obfervations  to  think, 
that  the  diaphragm  or  midriff  is  the  chief  organ  therein  5  and 
to  evince  this,  nothing  leemed  more  probable  than  cutting  the 
nerves,  whereby  its  motion  is  performed  5  which  accordingly 
he  did,  in  the  following  manner:  He  made  a  perforation  in  the 
fide  of  the  animal,  between  the  6th  and  7th  ribs,  in  the  mid¬ 
dle  of  the  thorax,  juft  over-againft  the  region  of  the  heart, 
with  a  fmall  incifion  knife,  going  no  deeper  than  juft  the  cavity 
cf  the  breaft;  then  taking  it  out,  he  put  in  a  dire&or,  or  a 
fmall  quill,  thmfting  it  in  about  an  inch,  and  directing  the 
end  of  it  towards  the  Sternum ,  clofe  to  the  infide  of  the  bread:  5 
and  he  cut  upon  it  about  an  inch  on  the  intercoftal  mufclesj 
this  done,  he  put  in  his  finger,  and  with  his  nail  feparated  the 
nerve,  that  paftes  along  the  fide  of  the  pericardium  towards 
the  diaphragm;  then  he  putin  a  probe,  a  little  bent  at  one 
#nd,  like  a  hook,  and  laid  hold  of  the  nerve,  pulled  it  to  the 
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orifice  in  the  breaft,  cut  it  off,  and  fowed'  up  the  wound  very 
clofe  3  the  fame  thing  being  done  on  the  other  fide,  and  the 
dog  presently  let  loofe,  he  obferved  him  draw  his  breath,  like 
a  wind-broken  horfe. 

The  moft  obvious  obfervations  from  this  experiment  are, 
1.  That  the  a&ion  of  refpiration  is  quite  altered  5  for,  as  in  a, 
found  animal,  the  belly  fwells  ininfpiration,  by  the  diaphragm, 
in  its  contra&ion,  ading  on  the  bowels  3  and  again  in  expira¬ 
tion,  the  belly  fubfides,  upon  its  relaxation 3  lb  in  a  wind- 
broken  horfe  or  dog,  it  is  quite  the  reverfe.  ^  2.  It  being  cer¬ 
tain,  that  the  lungs  do  not  move  of  themfelves,  but  wholly 
depend  upon  the  expanfion  of  the  thorax,  by  the  intercoftal 
mufcles  and  diaphragm  3  from  this  experiment,  it  appears, 
how  much  each  ot  them  a-part  contribute  to  refpiration  3  for, 
infpiration  being  performed  by  the  dilatation  ot  the  thorax, 
and  that  dilatation  arifing,  partly,  from  the  intercoftal  mufcles 
elevating  the  ribs  3  and  partly,  from  the  diaphragm,  by  its 
contraction,  depreffmg  the  lower  fmall  ribs,  in  which  it  is 
inferted,  together  with  the  Vifcera  of  the  lower  belly  3  and  by 
their  joint  action,  making  all  the  fpace  they  can,  for  the  intro- 
miftion  of  air  to  diftend  the  lungs  3  when  one  of  thele  agents  is 
made  incapable  ot  performing  its  part,  tne  other  mult  exert 
itfelf  the- more  to  fupply  that  defeat  5  and  this  is  evident  to 
fenle,  for  the  diaphragm  being  rendred  ufelefs,  by  cutting  its 
nerves,  the  intercoftal  mufcles  elevate  the  ribs  to  a  greater 
pitch  than  they  did  before.  3.  The  manner  of  refpiration, 
being  the  fame  in  a  dog,  whofe  diaphragmatic  nerves  are  cut, 
and  in  a  wind-broken  horfe,  it  is  more  than  probable,  that  the 
caufe  may  be  the  fame  3  or  at  leaft,  that  this  weakness  might 
at  firft  arife  from  either  a  relaxation  or  rupture  of  thefe  nerves. 

rfloe  Effects  of  mixing  federal  Liquors  with  the  ‘Blood,  as  i( 
came  warm  from  the  Veins  3  by  Mr.  Boyle.  Phil.  Tranf. 
N°  29.  p.  551. 

THE  honourable  Mr.  Boyle,  in  a  letter  dated  OElob.  19th, 
1667,  on  occafion  of  the  experiments  about  injections, 
by  S.  Fracaffati,  publiflied  N°  27.  p.  490,  informs  Mr.  Olden- 
burg,  that  about  three  years  before,  he  had  mentioned  at 
Grejham  college  to  the  Royal  Society,  an  odd  experiment  on 
warm  blood,  as  it  came  from  the  animal,  viz.  That  by  putting 
into  it  a  little  aqua-fortis,  or  oil  ot  vitriol,  or  fpirit  of  fait,  the 
blood  would  not  only  lofe  ks  pure  colour  and  become  dirty, 
but  be  in  a  moment  coagulated  3  whereas,  it  fome  line  urinous 
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fpirit,  abounding  in  volatile  fait,  fucb  as  fpirit  of  fal-armoniac, 
were  mingled  with  the  warm  blood,  it  would  be  lo  far  from 
curdling  it  or  debafing  its  colour,  that  it  would  rather  make  it 
look  more  florid  than  before,  and  both  keep  it  fluid,  and  preferve 
it  from  putre  faction  for  a  longer  time 3  and  that  he  deviled  this 
experiment  to  ^ow  the  amicablenefs  of  volatile  fpirits  to  the 
blood  ,3  and  poflibly  from  this  S.  Fracajfati  might  take  the  hint 
of  injecting  inch  liquors  into  the  veins  of  animals. 

Mr.  Oldenburg  confirms  this  relation,  it  appearing  from  the 
journals  of  the  Royal  Society  that  the  honourable  Mr.  Soyle  had 
communicated  to  them  the  above  experiments  in  2)ec.  1664. 

An  Obfervation  on  the  Epiploon  by  ^  S.  Fracafiati  and  Mal¬ 
pighi.  Phil.  Trani.  N°  29.  p.  552. 

TP!  E  Epiploon,  or  caul,  being  viewed  with  a  good  micro- 
fcope,  refembles  a  great  fack,  furnifhed  with  other  fmali 
ones,  which  contain  collections  of  fat  3  there  are  many  vefiels, 
which  may  be  called  adipofe  or  fatty,  iffuing  out  of  this  mem¬ 
brane,  which  fpreading  themfelves  all  over  the  body,  convey  fat 
to  it,  in  the  fame  manner,  as  the  arteries  do  the  blood 3  where¬ 
ver  fat  is  found,  there  are  alio  numbers  of  thele  little  facks  ob- 
ferved,  wherein  this  fat  is  contained  5  whence  it  is,  that  in  lean 
and  emaciated  bodies,  inflead  of  fat,  you  find  nothing  but  empty 
flans,  or  veficles.  The  ftructure  of  thele  facculi  and  of  the  adi¬ 
pofe  vefiels  fufficiently  /hows,  that  the  fat  is  not  formed  by 
chance,  out  of  the  thick  vapours  of  the  blood,  as  is  commonly 
thought  3  nor,  that  its  chief  ufe  is  to  cheriih  the  natural  heat,  it 
feeming  rather  to  conduce  to  the  allaying  the  acrimony  of  the 
falts  in  the  blood  and  lerofities  3  for  lean  perfons,  and  luch  as 
have  had  their  caul  cut  out,  are  more  iubjeci  to  rheumatilms, 
lienteries,  and  the  like  difeales,  that  arife  from  the  lharpneis  of 
humours,  than  flit  people. 


Of  Orange  and  Citron  Trees  and  their  Fruit.  Phil.  Tranf. 

N°  29.  p.  55.3. 


AT  Florence  they  have  orange-trees,  that  bear  a  fruit,  which 
is  citron  on  one  fide  and  orange  on  the  other  3  and  this  is 
alfo  confirmed  by  an  ingenious  Jdnglijb  gentleman  w7ho  had  leen 
of  them  at  Faris,  and  a  Provincial  there  pretends  to  keep 
orange-trees  all  the  winter  long,  without  any  fire,  tho’  they  re¬ 
main  in  the  earth  3  and  are  not  put  in  boxes :  This  is  thought  to 
be  done  by  a  peculiar  fort  of  clung,  uied  for  that  purpole,  and 
wrought  deep  into  the  ground.  And  why  might  not  this  experi¬ 
ment 
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merit  be  made  about  London ,  whofe  latitude  is  much  the  fame 
with  Paris  ?  * 

'Transfufion  praffiifed  on  a  Man  in  London  5  by  Dr.  Lower  and 
Sir  Edm.  King.  Phil.  Irani.  N°  30.  p.  557. 

THIS  experiment  was  performed  on  Mr.  Arthur  Cogdy 
Nov.  23d,  1667,  after  this  manner ;  having  prepared  the 
carotid  artery  in  a  young  fheep,  and  opening  a  vein  in  the  man’s 
arm,  with  as  much  eaie  as  in  common  phlebotomy,  he  was 
bled  fix  or  feven  ounces  3  then  inferting  quills  into  the  two  pipes 
in  the  two  lubjefls,  to  convey  the  Iheep’s  arterial  blood  into 
the  man’s  vein,  it  ran  freely  for  two  minutes,  and  a  pulie  was 
obierved  in  the  vein  beyond  the  end  of  the  filver  pipe,  and  it  was 
thought,  he  received  nine  or  ten  ounces  of  blood  5  for  at  firfl 
letting  the  fheep’s  arterial  blood  run  into  a  porringer  for  a  minute, 
in  that  time  there  was  a  dilcharge  of  1 2  ounces,  but  the  pipe  in- 
ferted  into  the  vein,  being  %  lei's  than  that  thro’  which  the  12 
ounces  ran  in  a  minute,  we  may  fuppoie  the  quantity  of  blood 
received  to  be  as  above.  The  patient  found  himfclf  very  well, 
both  in,  and  after  the  operation. 

Medicated  Liquors  injeBed  into  human  Veins  $  by  cDr .  Fabritius. 

Phil.  Trani.  IN0  30.  p.  564. 

DR.  Fabritius  injeffed  by  a  fyphon,  about  two  drams  of 
a  laxative  medicine  into  the  median  vein  of  the  right  arm 
ot  three  patients  in  the  hofpital  at  ‘Dantzick ;  one  of  them  was 
a  robuft  ioldier  dangeroufly  infected  with  the  venereal  difeafe, 
having  nodes  on  the  bones  of  his  arms:  Upon  injecting  the  liquor, 
he  complained  of  great  pains  in  his  elbows  $  about  four  hours  af¬ 
ter,  it  began  to  work,  and  the  patient  had  five  ftools  $  and  with¬ 
out  any  other  medicines  the  protuberances  difappeared,  and  the 
diieale  was  entirely  removed.  The  two  other  experiments  were 
made  on  a  married  woman  of  35,  and  a  iervant  maid  of  20  years 
of  age,  both  of  whom  had  from  their  birth  been  aftiifled  with 
epileptic  fits :  They  both  underwent  this  operation,  and  there 
was  mjefted  into  their  veins  a  laxative  rofin  difiolved  in  an  anti¬ 
epileptic  ipirit*  fome  hours  after  the  injection,  the  former  of 
theie  had  gentle  frools,  and  the  next  day  tiie  fits  recurring,  were 
much  milder,  and  are  fince  altogether  vaniihed.  The  other,  viz. 
the  maid  had  the  lame  day  four  Itools,  and  feveral  the  next  day  ^ 
but  going  into  the  air,  taking  cold,  and  not  obierving  any  diet, 
ihe  fickened  and  died.  It  is  obfervable,  that  after  the  injection, 
they  all  three  had  violent  and  frequent  vomitings. 


io6  M  E  M  O  I  R  S  of  the 

Of  the  Tides,  Wells ;  of  frefh  and  fait  Water,  and  of  the  Whale 
Fifhing,  £j?c.  at  Bermudas  5  hy  Mr.  R.  Norwood.  Phil. 
Tranf.  N°  30.  p.  565. 

IT  is  high  water  at  "Bermudas  about  feven  o’clock  at  new  moon, 
and  in  lbme  creeks  an  hour  or  two  later :  The  water  rifes  but 
little,  as  about  four  foot  at  high-water,  but  at  the  fpring-tides,  it 
may  be  about  a  foot  more  •  the  tides  without  are  very  various  in 
their  fetting  ;  fometimes  the  tide  of  Hood  fets  to  the  eaftward 
fometimes  to  the  weft  ward  3  but  in  fair,  calm  and  fettled  wea¬ 
ther,  the  laid  tide  fets  from  the  fouth-eaft  to  north-weft. 

Wells  of  frefh.  water  are  fometimes  dug  within  20  yards  or 
lefs  of  the  fea,  which  rife  and  fall  with  the  tides,  as  do  moft  of 
the  wells  in  the  country,  tho’  further  up.  They  dig  till  they 
come  almoft  to  a  level  with  the  furface  of  the  fea,  and  then  they 
find  either  frefii  or  fait  water  ^  if  frefh,  on  digging  two  or 
three  foot  deeper  and  often  fewer,  they  come  to  fait  water:  If  it 
be  a  fandy  foil  or  a  Tandy  crumbling  ftone,  thro5  which  the  wa- 
’  ter  gently  filtrates,  they  ufually  Hnd  frefh  water,  but  if  hard 
lime-ftone  rocks,  between  whofe  chinks  the  water  paftes  it  is  fait 
or  brackifh. 

The  whales  of  Bermudas  are  lefs  than  the  Greenland ,  but 
iwifter  and  more  lively,  fo  that  when  ftruck  m  deep  water, 
they  prefently  plunge  with  fuch  violence,  that  the  boat  is  In 
danger  of  being  pulled  down  after  them,  unlefs  the  rope  be 
timely  cut  5  on  which  account,  they  ufually  ftrike  them  in 
ihallow  watery  their  boats  are  very  ftout  and  good,  with  fix 
oars,  and  they  can  row  them  forwards  or  backwards,  as  they 
have  occafion5  and  if  they  row  up  gently  to  the  whale  he  will 
hardly  avoid  them  5  in  the  mean  time  the  harpineer  taking 
his  opportunity,  ftrikes  his  harping-iron  about  or  before  the 
fins,  rather  than  towards  the  tail  5  thefe  harping-irons  are 
much  like  thofe  uied  in  England  in  ftriking  porpoifes,  and 
they  are  of  extraordinary  good  metal,  that  will  not  break,  but 
wind  about  a  man’s  band  •  to  the  harping-iron  a  ftrong  lithe  rope 
is  faftened,  and  a  ftaff  is  put  into  its  locket,  which  when  the 
whale  is  ftruck,  comes  out  5  and  fometimes  they  ftrike  another 
iron,  or  dart  lances  till  they  have  killed  him.  Mr.  Norwood 
could  not  tell  whether  they  found  any  Spermaceti  in  theie  whales, 
as  they  do  in  thofe  of  the  Bahama  iflands  5  which  latter,  yielding 
not  fo  much  oil  as  the  whales  of  Bermudas ,  are  furnifhed  with 
great  teeth  and  are  very  ftrong. 
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To  find  the  Tear  of  the  Julian  Period ;  by  R.  P.  it  Billy,  and 
the  demonfiration  of  that  method ;  by  Mr.  J.  Collins. 
Phil.  Tranf.  N°  30.  p.  568. 

Multiply  the  folar  cycle  by  4845.  artd  the  Iunar  bX 

and  that  of  the  indi&ion  by  6916 }  then  divide  the  lura 

of  thele  products  by  7980,  which  is  the  Julian  period  }  the  re¬ 
mainder  of  the  divifion,  without  regarding  the  quotient,  will  be 
the  year  of  the  Julian  period  required }  e.gr .  let  the  cy  cle  of  the 
fun  be  3,  of  the  moon  4,  and  of  the  indiclion  5,  multiply  4845 
by  3  and  you  have  14535,  and  4200  by  4,  and  the  product  is 
16800,  and  591^  by  5,  gives  345805  the  lum  of  the  products  is 
65915,  which  divided  by  7980,  gives  8  for  the  quotient,  and 
the  remainder,  2075,  is  the  year  of  the  Julian  period. 

The  Julian  period  is  a  bafis,  whereon  to  found  chronology, 
not  liable  to  controverfy,  as  the  age  of  the  world  is,  and  it  the 
number  7980  which  is  the  produ6f  of  28,  the  Tolar  cycle  3 
into  19,  the  lunar  cycle}  and  into  15,  the  indidhon :  Archbiihop 
UfJoer  informs  us,  that  Rob  eft  Lothaving,  bilhop  or  Hereford \ 
firlt  obferved  the  advantages  thereof}  500  years  after  whom,  it 
was  fitted  for  chronological  ufes  by  Jofeph  Scaliger :  1  his  pe¬ 
riod  is  fuch  a  limitation  to  chronology,  that  m  7980  yeais,  the- 
number  of  the  lun’s  cycle,  the  prime  and  the  year  of  the  Roman 
induction,  which  relates  to  their  ancient  laws  and  records,  can^ 
never  happen  alike  }  bifhop  UJheT  luppoles  it  to  exceed  the  age  of 

the  world  by  709  years. 

The  problem  may  be  thus  propofed  }  any^number  or  divilors,  to¬ 
gether  with  their  remainders  after  divifion  being  given,  to  find  the 
dividend:  This  problem  was  long  ago  relolved  by  John  Geyfiusy 
by  the  help  of  particular  multipliers,  luch  as  thole  abovemen- 
tioned,  and  thefe  fixt  multipliers  are  defined  to  be  luch  numbers, 
as  divided  by  the  other  divilors,  or  their  product,  the  remainder 
is  o  }  but  divided  by  their  own  divifor,  the  remainder  is  an  unit, 
ft  is  required  that  the  given  divilors  be  primes  to  each  otnci,  c. 
that  no  two  or  more  of  them  can  be  reduced  to  lets  terms  by  any 
common  divilor :  For,  if  lo,  the  queftion  may  be  pofhble  m  it- 
felf,  but  not  refolvable  by  help  of  fuch  multipliers,  luch  being 
impofiible  to  be  found}  and  the  realon  is,  becauie  the  ptoduc  of 
a-n  odd  and  even  number  is  always  even,  and  that  divided  by  an 
*ven  number  leaves  either  nothing  or  an  even  number. 

289  <54845 

Dmfor8  1 9 S  The  multipliers  rehtove  to  them  aie<T42oo 
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The  definition  affords  fufficient  light  for  the  dilcovery  of  thefe 
numbers  ?  to  inftance  ija  the  firft,  the  produfl  of  19  and  1 5  is 
‘28 5»  which  multiply  fucceflively  by  all  numbers,  and  divide  by 
28,  till  you  find  the  remainder  required :  Thus,  twice  285,  is 
57c,  which  divided  by  28,  the  remainder  is  10  5  alio  thrice  285 
is  855,  which  divided  by  28,  the  remainder  is  1 5.  Thus  if  you 
try  on  fucceflively,  you  will  find  that  17  times  285,  which  is 
4845,  is  the  number  required,  which  divided  by  28,  the  re^ 
mainder  is  an  unit  5  hence  we  ihall  find  that 

484 O  >  09,  i7 

4200  is  equal  to  the  folid,  or  product  of  <28,  15,  10 
69163  d28>  l3 

For  the  demonftration  of  this  rule  we  argue  thus : 

I.  Each  multiplier  multiplied  by  its  remainder,  is  divided  by 
its  own  divilor,  leaving  that  remainder  $  for,  each  multiplier  was 
defined  above  fo  be  a  multiple  of  its  own  divilor,-}- an  units 
Wherefore  multiplying  it  by  its  remainder,  only  renders  it  a 
greater  multiple  to  the  laid  divilor,  ~j—  an  unit  multiplied  by 
the  remainder,  which  is  no  other  than  the  remainder  i  tie  If,  but 
if  o  be  the  remainder,  that  produfl  is  deftroyed. 

II.  The  Aim  of  the  produfhs,  divided  by  each  refpefUve  divi- 
for  (by  1.)  leaves  its  own  proper  remainder  j  for  the  firft  pro- 
duff  is  mealured  by  its  own  divilor,  leaving  its  proper  remainder  5 
and  if  we  add  thereto  the  reft  of  the  produas,  we  only  add  a 
multiple  of  its  own  divilor,  which  encreafes  the  quotient  but  not 
the  remainder:  In  particular  the  fecond  multiplier  is  28 x  15  x 
30  x  remainder,  all  which  is  but  a  multiple  of  28  j  and  lo  the 
third  produfl,  is  28  x  19X15  x  remainder  5  and  what  has 
been  faid  concerning  the  lum  of  the  produfls,  being  divided  by 
the  firfb  divilor,  and  leaving  its  proper  remainder,  may  be  laid  of 
each  refpecdivety. 

III.  The  lum  of  the  produbls  divided  by  the  folid  of  the  three 
divilors,  leaves  a  remainder  qualified  like  that  lum:  For  that 
fum  (by  2.)  is  no  other,  than  the  firft  produff  encrealed  by  ad¬ 
ding  a  juft  multiple  of  the  firlt  divilor,  which  enlarges  the  quote, 
but  alters  not  the  remainder;  by  parity  of  realon,  the  fubtra&ing 
a  juft  multiple  thereof,  alters  only  the  quote,  not  the  remainder  5 
but  the  lolid  of  all  the  three  divilors,  multiplied  here  by  the 
quote,  as  there  by  the  remainder,  is  no  other  than  a  juft  multi¬ 
ple  of  the  firft  divilor  $  wherefore  the  remainder,  after  this  di- 
viiion,  is  of  the  lame  quality  with  the  lum  of  the  produffs,  and 
divided  by  the  firft  divilor,  leaves  the  remainder  proper  thereto  $ 
and  lo  of  the  other  divilors. 

'■  To 
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To  illuftrate  this  rule,  take  the  following  example ; 

product?,' 

Sun’s  cycle,  23?  C4S45P  12 1125 

In  the  year  1668  Moon’s  cycle,  16  >  the  multipliers^  4200  >  67200 

Indidtion,  63  <^69  163  41496 

The  fum  of  the  products  is  2  2982 1,  which  divided  by 
7980,  the  remainder  is  <5381,  the  year  of  the  Julian  period, 
from  which  fubtradting  709,  there  remains  5672,  for  the  age  of 
the  world,  according  to  archbifhop  UJher. 

To  find  the  year'  of  the  Julian  period  for  any  year  of  our 
Lord,  we  muft  know  the  prime,  cycle  of^the  fun,  and  number 
of  the  Roman  indi&ion  for  the  firft  year  of  the  Chriftian  J£rat 
which  Mr.  Street  comprehends  in  the  following  verfe, 

When  1,  9,  3  to  the  year  have  added  been 
Divide  by  19,  28,  fifteen. 

The  remainders  are  the  cycles  and  indidtion  of  the  given  year 
of  Chrift,  and  thus  they  were  found  above  for  the  year  166$. 

The  ufe  of  the  prime  is  to  find  the  epadt,  and  thereby  the 
moon’s  age,  time  of  high  water,  &c,  the  folar  cycle  is  ufeful  in 
finding  the  Dominical  letter,  and  thereby  to  know  the  day  of  the 
week, ^ on  which  any  day  of  any  month  Dlls  3  but  this  is  more 
eafily  obtained,  by  finding  on  what  day  of  the  week  the  firft  of 
March  happens  for  ever  3  which  is  thus  3  to  the  number  two 
add  the  year  of  our  Lord,  and  its  even  fourth  part,  neglecting  the 
remainder,  if  any  3  then  divide  that  fum  by  7,  and  the  remain¬ 
der,  needling  the  quotient,  fhews  the  number  of  the  day  of  the 
week,  accounting  Sunday,  firft  3  if  o  remains,  the  firft  of  March 
falls  on  a  Saturday.  Thus  2+1  tf^+41 7=2088  being  divided 
by  7,  the  remainder  is  2,  ihewing  the  fir.u.  of  Alai  ch  166 to 
fall  on  a  Monday :  If  it  were  required  to  do  this  for  years  pre- 
ceedmg  our  Saviour’s  nativity,  then  take  this  rule  3  to  tne  year 
add  its  even  fourth  part,  divide  the  ium  by  and  the  remainder 
fhews  the  day  of  the  week,  accounting  Sunday  in  ft,  Saturday 

fecond,  and  fo  backward.  _  _  , 

To  find  what  day  of  the  month,  in  the  firlt  week  of  each 
month  happens  to  be  on  the  lame  day  of  the  week,  with  tne  nrlt 
of  March  3  ufe  the  following  veries,  wherein  the  12  woids  ic~ 
late  to  the  12  months  of  the  year,  accounting  Alar  oh  the  fiift* 
Afk  Endlels  Comfort,  God  Enough  Bellows, 

From  Divine  Axioms,  Faith  Confirmed  Grows. 

The  alphabetical  number  of  the  firft  letter  of  the  word  proper 
to  the  given  month,  is  the  ani wer  3  e.  g.  if  toe  month  v\  -  il 
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the  word  anfwering  thereto,  is  endlefs,  and  E  is  the  fifth  letter  m 
the  alphabet :  Wherefore  conclude,  that  the  firft  of  March  and 
the  fifth  of  April  do  for  ever  happen  on  th^  lame  day  of  the 

Week. 

To  find  on  what  day  of  the  week  the  firffc  day  of  each  month 
happens :  Suppofing  the  firft  of  March  known,  it  might  be  found 
out  by  the  former  problem,  but  the  following  verfe,  beginning 
with  March  like  the  former,  is  readier  for  the  purpofe  5 

A  Dreadful  Fire,  Beholders  Daily  Gaze, 

Chadded  England.  Ah !  Cruel  Fatal  Blaze. 

In  1669,  the  firft  of  March  is  Monday ,  I  would  know  on 
what  day  of  the  week,  the  firft  of  OEiober  happens;  the  word 
anfwering  to  that  month,  is  England ,  then  A  Monday ,  B  cIuef- 
day ,  Sic.  and  E  Friday ,  which  is  the  day  fought. 

To  find  on  what  day  of  the  month,  the  fun  enters  into  any 
fign  of  the  zodiack  5  the  following  verfe  may  lerve  for  that 
purpofe. 

Charles  Brought  Content,  Divers  Efifefls  Enfue, 

Envy,  Fear,  Dolour,  Danger,  Bid  Adieu. 

Here  again,  the  1 1  words  refer  to  the  1 1  months,  and  March 
is  the  firft :  To  the  number  of  the  letter  of  the  alphabet,  the 
word  begins  with,  add  y  e.  gr.  Fear  is  the  word  for  OElober ,  and 
F  the  lixth  letter :  Wherefore  the  fun  enters  into  the  eighth  fign, 
•viz.  Scorpio ,  on  the  13  th  of  OSlober . 


Experiments  concerning  the  Fetation  between  Light  and  Air  in 
flowing  Wood  and  Fifb;  by  Mr.  Boyle.  Phil.  Tranf.  N°  31. 
p.  581. 

Exp.  I.  '”g'"v  H  E  honourable  Mr.  Boyle,  on  putting  a  piece  of 
JL  fhining  rotten  wood,  of  the  bignefs  of  a  groat  or 
lefs,  into  the  receiver  of  an  air  pump,  found  that  after  the  firft 
five  or  fix  exfuftions,  it  loft:  not  its  light ;  but  afterwards,  as  the 
air  was  exhaufted,  it  grew  more  and  more  dim,  till  at  laft,  about 
the  tenth  exfuflion,  it  emitted  no  light  at  all. 

Exp.  II.  As  the  external  air  was  gradually  admitted,  he  ob« 
ferved  the  feemingly  extinguifh’d  light  to  revive  fo  faff,  that  it 
feemed  like  a  little  flafh  of  lightning,  and  the  brightnefs  of  the 
wood  was  greater  than  when  fird  put  into  the  receiver ;  upon  in¬ 
cluding  it  in  a  very  fmall  receiver  of  clear  glals,  he  found  that  in 
this,  the  light  would  begin  to  grow  faint,  at  the  lecond,  or  at 
lead,  the  third  exfiiffi^n  of  air,  and  at  the  fixth  or  feventh  would 
spiite  difappear. 


Exp*  III, 
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III.  That  he  might  difcover  whether  this  luminoufneis 
of  the  wood,  would  be  affected  like  a  live  coal  or  the  life  of  an 
■  animal,  and  be  quite  extinguilhed,  upon  excluding  the  air  tor  a 
few  minutes  5  he  exhaulfed  the  receiver  till  the  light  of  the  wood 
j  quite  difappeared,  tho’  the  air  was  excluded  for  about  a  quarter  of 
;  an  hour  5  but  it  happening  then  to  be  too  late  to  prolecute  the 
experiment  any  further,  the  air  was  admitted,  upon  which,  the 
wood  recovered  its  light,  tho’  it  feemed  lei's  vivid  than  before. 
The  following  night,  a  piece  of  wood  was  put  in,  bigger  than  the 
former,  above  an  inch  long,  which  fhone  very  ftrongiy  5  and  hav¬ 
ing  by  a  few  exhauftions  quite  deprived  it  of  light,  it  was  left  in 
the  exhaufted  receiver  for  a  foil  half  hour,  but  lome  an  getting 
into  the  receiver  fpoiled  the  experiment.  . 

Exp.  IV.  He  obferved,  that  the  effeCt,  the-  withdrawing  of 
the  air,  has  upon  a  body  in  the  receiver,  is  more  conndeiable 
lome  minutes  after,  than  immediately,  upon  ceafing  to  pump  $ 
and  thus,  bodies,  whofe  light  is  not  made  wholly  to  diiappcai , 
by  continuing  for  fome  time  longer  in  that  Hate,  might  probably 
lofe  their  remaining  light  5  to  confirm  this,  he  put  111  a  body  that 
was  not  wood,  lome  of  whofe  parts  were  more  luminous  than 
others  $  and  having  exhaufled  the  air,  the  brighter  parts  fhone 
but  faintly,  but  by  continuing  it  therein,  he  perceived  the  iimu-r 
nous  portions  to  become  ftill  dimmer  and  dimmer  j  but  upon  the 
admifllon  of  the  air,  the  body  began  to  Ihine  again. 

Exp.  V.  The  rarefaction  of  the  air  having  iuch  an  effect  on 
fhining  wood,  he  would  try,  what  the  compreflion  or  it  would 
do :  For  which  end,  he  included  a  piece  of  the  wooa  in  a  little 
comprefiing  inftrument,  fuch  as  that  deviled  by  Hr.  Hook,  but 
tho’  the  air  was  forcibly  enough  impelled  into  the  glais,  yet  oy 
reafon  of  the  thickneis  required  in  luch  glanes,  and  the  opacny 
thence  arifing,  he  could  not  then  determine,  whether  any  change 
or  not  were  made  in  the  luminouinefs  of  the  wood.  .  . 

Exp.  VI.  In  order  to  try,  whether  a  lmall  _  quantity  of^air, 
without  renewing  it,  could  iuffice  to  maintain  this  light  j  tho  not 
that  of  a  live  coal,  or  a  piece  of  match  5  he  hermetically  iealed 
a  piece  of  fhining  wood  in  a  tube  of  clear  thin  g*ais  ;  which  be- 
ina  carefolly  done,  the  wood  retained  its  light  very  well  and 
fhone  very  brifkly,  and  that  for  a  confiderablt  time.  __ 

Exp.  VII.  He  put  a  piece  of  red  hot  iron  into  a  receiver,  and 
exhaufling  the  air  Icemed  to  have  no  efteft  on  it  to  dimmilh  its 

jg"f.  VIII.  Having  hermetically  fealed  up  a  fmall  piece  oF 

lining  wood  in  a  (lender  tube,  and  puttipg  it  into  a  lmall  re-t 
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ceiver,  he.  exliaufted  the  air- and  afterwards  readmitted  it;  but 
neither  way  was  there  perceived  any  fenfible  decrement  or  increafe 
of  light,  which  fhows  that  the  motion  of  bodies,  as  the  corpufc 
cles  of  light,  may  be  freely  made  in  Vacuo  without  the  aftiftance 
of  a  medium  or  vehicle. 

Exp.  IX.  He  put  into  a  cylindrical  tube,  whole  bore  was 
about  half  an  inch,  and  its  length  a  foot  or  more,  a  piece  of 
fhining  wood,  wedged  in  with  cork  towards  its  fealed  end,  to 
keep  it  from  falling,  which  he  inverted  into  another  glal's  full  of 
quick  fijver,  and  both  were  put  into  a  long  receiver,  and  pump¬ 
ing  a  little,  that  the  air  in  the  tube,  expanding  itfelf,  might  de- 
prels  the  mercury,  and  efcape  into  the  receiver,  and  then  admit¬ 
ting  the  external  air,  that  the  mercury  might  fill  the  cavity  of  the 
tube,  now  freed  from  fo  much  of  its  air ;  after  this  he  pumped 
again,  and  oblerved,  that  as  the  air  in  the  tube,  by  its  lpring,  ex¬ 
panded  itlelf  more  and  more,  the  fhining  wood  grew  dimmer  and 
dimmer,  till  at  laft,  it  cealed  to  fhine;  but  upon  re-admitting  the 
air,  the  quickfilver  was  driven  up  again,  and  the  air  above  the 
mercury  reftored  to  its  fomer  denfity,  upon  which  the  wood  re¬ 
covered  alio  its  light ;  the  air,  when  expanded,  reached  to  about 
a  foot  or  more  from  the  iealed  end  to  the  furface  of  the  mercury* 
and  when  condenied,  it  took  up  three  inches  only. 

Exp.  X.  He  put  a  fhining  fiili  into  a  receiver,  whole  belly, 
and  fome  parts  of  the  head  were  more  luminous  than  the  reft 
and  upon  exhaufting  the  receiver,  it  appeared  that  the  ablence  of 
the  air  did  confiderably  leflen,  and  in  ibme  places  ecliple  the 
light  of  the  parts  that  fhone  leis;  but  the  belly  appeared  as  lu¬ 
minous  as  before  5  and  upon  admitting  the  air,  the  light  feemed 
to  revive  and  encreafe. 

Exp.  XI.  He  put  into  a  receiver  fmall  pieces  of  rotten  fifh*. 
and  excluded  the  air  for  24  hours,  but  upon  its  admiftion,  the 
ftfh  regained  its  light.  h  ,  V.  •  ^ 

Exp.  XII.  He  put  a  piece  of  fhining  fifli  into  a  wide-mouthed 
glais  half  full  of  fair  water,  and  placing  it  in  a  receiver,  he 
exhaufted  the  air ;  and  he  found  that  neither  the  abfence  nor  the 
admiflion  of  the  air  had  any  great  effedt  on  the  light  of  the  im- 
merfed  body. 

All  thefe  experiments  were  made  with  whitings,  which  are 
the  fitted:  of  any  for  fuch  trials. 

Exp.  XIII.  Upon  including  a  piece  of  fhining  fifh  into  an 
exhaufted  receiver,  for  48  hours,  in  which  time  its  light  vanish¬ 
ed,  but  on  the  ingrels  of  the  air,  it  recovered  its  fhining  again, 
riiis  luddennefs,  with  which  thefe  bodies  were  re-kindled,  upon 
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the  firft  cental  of  the  air  revived  lome  fufpicions  in  him,  about 
the  poffible  caufes  of  thefe  fhort-lived  apparitions  of  light,  which 
difeover  themfelves  upon  men’s  coming  in,  and  conlequently  ad¬ 
mitting  frefh  air  into  vaults,  that  had  been  long  fhut  up. 

A  Comp  ar  if  on  between  live  Coals  and  pining  Wood  •  by  the 
Same.  Phil.  Tranf.  N°  32.  p.  505. 

BOTH  live  coals  and  fhining  wood  emit  a  native  light,  and 
not  an  adventitious  one,  for  they  fhine  the  more  vividly,  the 
darker  the  place  is  made :  They  both  require  the  prefence  of  the 
air,  and  that  of  a  particular  denfity  3  fhining  wood  and  a  live 
coal,  being  deprived  for  a  time,  of  their  light,  by  excluding  the 
contiguous  air,  prefently  recover  it  on  the  admiffion  of  frelh  air; 
they  are  both  eafily  extinguilhed  by  water  and  many  other 
liquors  3  this  is  plain  as  to  coals  5  and  upon  wetting  a  piece  of 
finning  wood  with  a  little  common  water  in  a  clear  glafs,  it  pre¬ 
fently  loft  all  its  light  3  the  event  was  the  fame,  by  trying  ftrong 
fpirit  of  fait,  weak  l'pirit  of  fal-armoniac,  as  alfo  high  rectified 
Ipirit  of  wine,  and  rectified  oil  of  turpentine  3  as  a  live  coal  is 
not  extinguilhed  by  the  coldnefs  of  the  air,  fo  neither  is  a  piece 
of  Ihining  wood. 

A  live  coal  and  fhining  wood  differ  in  this,  that  whereas  the 
light  of  the  former  is  readily  extinguifhable  by  compreffion,  the 
latter  is  no  ways  affected  by  it  3  a  live  coal  will  in  a  few  minutes 
be  totally  extinguilhed  by  excluding  the  air,  whereas  ihining 
wood,  will  immediately  recover  its  light  on  the  admiffion  of  it, 
even  tho’  excluded  for  half  an  hour  5  they  differ  alfo  in  this,  that 
a  live  coal  being  put  into  a  final  1  dole  glafs,  dies  in  a  few  mi¬ 
nutes  3  but  a  piece  of  fhining  wood  will  continue  to  fhine  for 
whole  days :  A  coal,  as  it  burns,  emits  a  great  deal  of  linoke, 
which  Ihining  wood  does  not;  a  coal  in  finning  waltes,  which 
the  latter  does  not;  a  live  coal  is  a&ualjy  hot,  whereas  Ihining 
wood  is  not  fo  much  as  lukewarm. 


A  Blemilh  in  a  Horfe's  Eye  3  by  <Dr.  Lower.  Phil.  Tranf. 

N°  32.  p.  613. 

Til  E  eyes  of  horfes  are  afte&ed  with  a  peculiar  blemifh, 
which  is  uncommon  to  other  animals,  and  not  taken  notice 
of  by  any  author;  it  is  a  fpungy  excrefcence,  commonly  of  a  dark 
muik-colour,  growing  out  of  the  edge  of  that  coat  of  the  eye, 
called  the  Uvea,  which  depraves  the'  fight,  or  totally  deftroys  it : 
To  conceive  the  manner  how  it  is  done,  it  muft  be  oblerved, 
fhat  the  Uvea  is  a  mufcular  coat,  contracting  and  dilating  itielf, 

for 
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for  tlic  admifiion  of  lo  much  light,  as  the  eye  can  bear  ;  io  that 
the  brighter  the  light  is,  the  greater  the  contraction,  and  the 
darker  the  place,  the  greater  the  dilatation,  as  may  be  plainly 
feen  in  a  cat’s  eye  3  if  that  Ipungy  fubilance  be  fo  large,  or  in 
numbej  fo  many,  as  to  grow  in  feveral  places  about  the  ‘Pupilla 
or  fight  of  the  eye,  where  it  contrafls  itfelf,  the  fight  is  very 
much,  or  totally  obftrucled,  and  confequently  the  horfe  fees 
little  ’or  nothing  at  ail 3  as  the  doflor  obferved  in  fome  horfes, 
which  being  brought  out  into  fun-fhine,  could  not  lee  at  all,  and 
would  fuffer  their  pupil  to  be  touched  without  winking  5  but  the 
fame  horfes,  being  led  back  again  to  the  liable,  the  Uvea  in  that 
dark  place  dilating  itfelf,  they  could  fee  very  well  again,  and 
would  not  fuffer  his  finger  near  their  eye,  without  winking  and 
fcoffing  their  heads  3  and  he  was  told  that  they  were  apt  to  .Humble 
in  the3 day-time,  if  it  happened  to  be  bright  and  iun-fhiny,  but 
would  travel  well  and  fecurely  in  the  evening,  and  in  dark  cloudy 
weather.  The  do£lor  thinks  that  this  diforder  proceeds  not  from 
{training  in  great  draughts  or  races,  &c.  becauie  he  has  obferved 
thefe  excrefcences  in  young  horfes,  of  three  or  four  years  old  3 
which,  after  they  have  been  taken  up  from  grafs,  and  kept  with 
dry  meat,  have  very  much  abated  3  but  upon  being  turned  out 
a  pain  to  grafs  in  the  fpring,  grew  to  the  ulual  bignels :  And 
whether  they  proceeded  from  their  moill  feeding,  or  holding 
down  their  heads,  whereby  a  great  flux  of  humours  was  derived 
to  that  part,  he  could  not  determine.  The  larger  and  more 
numerous  thefe  excrefcences  are,  the  more  the  fight  of  the  eye  is 
in  danger  of  being  obftruCled  3  the  excrefcences,  on  the  upper 
edge  or  the  Uvea,  are  apt  to  grow  the  largefl,  and  hinder  the 
fipht  mofl  3  thole  on  the  middle  of  the  Uvea ,  do  more  obftruCfc 
die  fight,  by  diftrafting  the  objeft,  then  thofe  on  either  corner  of 
it:  The ’cure  can  only  be  expeCted  from  a  drying  kind  of  diet  3 
tbo’  fomething  may  be  deviled  to  fhade  the  eyes  externally,  and 
keep  them  from  being  expofed  to  the  fun,  whereby  the  pupil  will 
not  be  fo  clofely  contracted,  nor  confequently  the  fight  fo  much 
obftruCted. 

Of  Spots/;/  Venus;  by  S.  Caffmi.  Phil.  Tranf.  N°  32.  p.tfiy. 

SCajfini  difeovered,  Offob.  14th,  1666,  5  h.  45'.  p.  m.  very 
•  near  the  centre  of  Venus,  on  the  northfide,  a  part  brighter 
than  the  reft  3  and  he  obferved  at  the  lame  time,  weftward, 
two  oblcure  fpots,  lomewhat  oblong  3  which  parts  he  could  not 
well  fee  again  till  ^pril  28th,  1667,  when,  about  a  quarter  of 
an  hour  before  fun-nfing,  he  law  a  bright  part,  fituated  near 
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the  fe£Uon,  and  diftant  from  the  fouthern  liorn,  a  little  more 
than  f  of  its  diameter;  and  near  theeaftern  ring  he  faw  a  dark 
and  fomewhat  oblong  fpot,  which  was  nearer  the  northern  than 
the  fouthern  horn ;  at  fun-rifing  he  perceived,  that  this  bright 
part  was  diftant  from  the  fouthern  horn,  §  of  its  diameter;  and. 
he  was  furprifed  to  find,  that  the  fame  motion,  which  was 
made  from  fouth  to  north  in  the  inferior  part  of  the  difk,  was 
on  the  contrary  made  from  north  to  fouth  in  the fuperior  part; 
the  next  day,  at  fumrifing,  that  bright  part  was  not  far  from 
the  fe&ion,  being  diftant  from  the  fouthern  horn  J  of  the  dia¬ 
meter  :  When  the  fun  was  4®  high,  the  fame  was  fituated 
near  the  fe&ion,  and  remote  from  the  fouthern  horn  f  of  the> 
diameter;  the  fun  being  elevated  6°.  10'.  it  feemed  to  have 
pafled  the  center,  and  to  have  been  interfered  by  the  feftion 
of  the  difk;  the  fun  being  70  high,  it  appeared  more  norther¬ 
ly,  together  with  two  obfcure  ipots,  fituated  between  the  fee- 
tion  and  circumference,  and  equally  diftant  from  each  other, 
and  from  each  horn,  on  both  fides :  And  the  iky  being  ver y 
clear,  he  obferved  the  motion  of  the  bright  part  for  1  £  hour; 
which  then  feemed  to  be  made  exactly  from  fouth  to  north, 
without  any  fenfible  inclination  either  eaft  or  weftward :  May 
10th  and  13th  before  fun-rifing,  he  obferved  ftill  the  bright 
part  near  the  center  northward  :  June  5th  and  tfth,  before  fun- 
rifing,  he  obferved  the  fame  between  the  northern  horn  and 
the  center  of  the  planer,  and  he  remarked  the  fame  irregular 
variation  in  the  obfcure  fpots.  Thefe  appearances  in  Venus 9 
were  teen  for  fo  fhort  a  time,  that  it  is  difficult  to  know  when 
they  return  to  the  fame  place;  yet  this  he  affured,  fuppofing 
that  this  bright  part  of  Venus  has  always  been  the  fame,  that  it 
compleats  its  motion  either  of  revolution  or  libration  in  lefs 
time  than  a  day,  fo  as  to  return  in  about  23  hours  to  the  fame 
fituation  in  this  planet,  but  yet  with  fome  irregularity.  . 


2%e  Cure  of  an  inveterate  Phrenfy,  by  Iransfujion ;  by 

M.  Denis.  Phil.  Tranf.  N°  32.  p.  6ij. 


THE  patient  is  about  34  years  of  age:  His  phrenfy  was 
thought  to  be  owing  to  adiiappointment  in  love ;  his  firft 
fit  was  very  violent,  and  lafted  ten  months  without  any  inter¬ 
val;  afterwards  he  recovered,  and  married;  but  in  a  year’s 
time  he  relapled  again,  his  madnefs  continuing  upon  him  for 
nine  or  ten  months  without  any  refpitc  ;  and  thus  he  relap  fed, 
and  was  cured  fqveral  times  in  the  compafs  of  7  or  8  years. 
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jDec.  19th,  1667 ,  M.  Emmerez  opened  the  crural  artery  of  a 
calf,  and  after  the  neceflary  preparations,  and  drawing  about 
ten  ounces  of  blood  of  the  right  arm  of  the  patient,  he  trans- 
fufed  into  him  about  five  or  fix  ounces  from  a  calf;  next  morn¬ 
ing  he  feemed  to  be  a  little  fober,  and  after  taking  from  him 
two  or  three  ounces  of  blood,  there  was  a  fecond  transfufion, 
more  plentiful  than  the  firft,  made  into  his  left  arm,  the  pa¬ 
tient  being  thought  to  have  then  received  more  than  a  whole 
pound;  as  the  blood  began  to  enter  into  his  veins,  he  felt  a 
heat  along  his  arm  and  under  his  arm-pit,  as  in  the  firft  trans¬ 
fufion;  his  pulle  rofe,  and  a  plentiful  fweat  came  over  all  his 
face ;  he  complained  of  great  pains  in  his  kidneys,  and  that  he 
was  fick  at  his  ftomach,  and  ready  to  choak,  unlefs  fet  at  liber¬ 
ty  ;  upon  which  the  pipe  that  conveyed  the  blood  was  taken 
Out  of  his  arm,  and  whilft  the  wound  was  doling,  he  vomited 
a  great  deal  of  bacon  and  fat,  he  had  eaten  half  an  hour  before; 
he  had  an  inclination  to  make  urine,  and  to  go  to  ftool ;  being 
put  to  bed,  he  fell  a-fleep  about  ten  o’clock  at  night,  and 
waked  not  till  about  eight  next  morning ;  at  which  time  he 
fhewed  a  furprizing  calmnefs,  and  great  preience  of  mind,  in 
expreffing  all  his  pains,  and  a  general  latitude  he  felt  all  over 
his  limbs;  he  made  a  great  glafs  full  of  urine,  as  black,  as  if 
it  had  been  mixed  with  foot;  next  day  he  filled  another  uri¬ 
nal  with  his  water,  almoft  as  black  as  that  of  the  preceeding 
day  ;  he  bled  at  the  note  very  plentifully,  upon  which  it  was 
thought  proper  to  take  two  or  three  porringers  of  blood  from 
him;  next  day  his  urine  began  to  clear  up,  and  afterwards  by 
little  and  little  recovered  its  natural  colour :  There  was  a  third 
transfufion  defigned,  but  obferving  fo  great  an  amendment  in 
his  carriage,  that  refolutidn  was  quite  laid  afide;  he  is  at  pre- 
fent  of  a  very  calm  fpirit,  performs  all  his  fundftions  very  well* 
and  ileeps  found,  only  now  and  then  complains  of  troublefome 
dreams. 


An  Hermaphrodite;  by  2)r.  Tho,  Allen.  Phil.  Tranfi 

"Ki  ®  ^ 

IN  32.  p.  6 24. 


AMIDST  the  various  and  uncommon  lufus ,  or  rather 
errors  of  nature,  there  is  no  infiance  more  extraordinary 
than  the  prelent;  this  hermaphrodite  is  not  to  be  reckoned 
either  among  thofe  obicene  women,  called  by  the  Greeks  E ri- 
bades,  and  who  were  frequently  to  be  met  with  in  Egypt,  or 
to  be  equalled  by  any  delcnption  yet  extant:  The  name  of 
the  perfon  is  Ann  Wild ,  born  Feb.  2d,  1647,  at  Ringwood  in 
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Hampshire:  At  fix  years  of  age  playing  and  wreftling  with  her 
fellow  children,  there  appeared  two  tumors  like  hernias  or 
ruptures  h  in  reducing  which,  all  the  care  of  lurgeons  was  in¬ 
effectual  5  for  they  proved  to  be  tellicies,  which  now  grown 
big,  and  included  ui  a  Scrotum ,  feemed  to  differ  m  nothing 
more  from  thofe  of  a  man,  than  that  each  tefticie  had  its  own 
peculiar  and  diftina  Scrotum ,  but  in  fuch  a  manner  that  the 
production  of  both  formed  the  Labia  of  the  Vulva  $  in  the  Sinus 
or  Fijfura  magna,  the  Nymph*  and  Caruncul*  My  rt  formes 
appeared  entire  5  and  half  the  Vulva  was  covered  with  a  thin 
membrane  from  the  Perineum ,  and  there  was  no  appearance 
of  a  Clitoris  5  the  Uterus ,  and  its  neck  were  exaCily  like  thofe 
of  a  female  5  fhe  palled  for  a  woman  till  the  thirteenth  year 
of  her  age,  was  clad  as  fuch,  and  performed  all  the  duties  of 
that  fex;  till  once  happening  to  be  kneading  dough,  all  of  a 
fudden,  a  Penis ,  which  till  then  lay  concealed,  broke  forth, 
to  the  great  furprize  of  the  patient  5  in  an  ere&ion  it  was 
about  four  inches  long,  and  its  lituation  was  the  fame  with  the 
Penis  of  a  man,furnifhed  likewife  with  a  Gians ,  and  a  Pr*pu~ 
tiUm  fattened  to  the  Fr*num^  in  rhe  lame  manner  as  in  the 
male  5  but  the  Gians  being  imperforated,  tfio’  it  leemed  to  be 
covered  only  with  a  thin  membrane,  that  might  be  eaflly  per-  ’ 
footed,  denied  egrels  to  the  Semen ,  wherefore  it  made  its 
w  Jy  thro’ the  Pudendum Muliebre-,  poflibly  in  a  refluent  manner: 
At  lixteen  years  of  age,  her Menfes  began  to  flow  periodically 
and  regularly,  and  continued  fo  for  two  years,  at  the  end  of 
which,  they  ceafed,  and  llie  began  to  have  a  beard,  and  all 
her  body  was  covered  with  hair ;  her  voice,  habit  of  body,  and 
hair  of  her  head  refembled  thofe  of  a  man,  the  breads  and 
nipples  were  fmall,  the  Floor dk  broad,  the  If  chin  were  at  no  great 
diitance  from  each  other,  and  the  Nates  were  fmaller  than  thole 
ot  women  5  Ihe  had  the  paffions  of  both  fexes ;  at  the  light  of 
a  woman  her  Penis  was  erefted,  and  at  the  light  of  a  man  it 
became  flaccid :  It  may  not  be  improper  to  fubjoin  this  one 
circumflance,  that  as  one  night  ihe  was  making  merry  with 
her  companions,  flue  call  her  eyes  upon  a  handfeme  man,  and 
became  fo  much  in  love  with  him,  that  the  excels  of  her 
paflion  made  her  hylteric,  which  appeared  not  only  from  the 
fymproms,  fuch  as  a  levelling  of  the  Abdomen ,  flnging,  laugh- 
lng,  and  crying,  but  alfo  from  the  cure,  which  was  eiieRed  by 
an  application  of  a  plailier  ot  Galbanum  to  the  region  of  the 
navel,  and  by  exhibiting  hyfleric  remedies. 
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Grinding  Optic  and  Burning  Glaffes  of  other  Figures  than  Spile- 
rical 3  by  Mr.  Smethwick.  PhiL  Irani.  M°  33.  p.^31. 

MR.  Smethwick  produced  fpecimens  of  his  invention  in  a 
teJefcope,  a  reading,  and  two  burning  glafles,  before 
the  Royal  Society,  Feb.  27th,  1 66\  :  The  telefcope  was  about 
four  foot  long,  with  four  glaffes,  the  three  eye-glaffes,  being 
plano-convex,  were  of  this  new  figure,  and  the  fourth  a  fphe- 
rical  objeft  glals;  upon  comparing  this  with  a  common,  yet 
very  good  teleicope,  longer  by  about  four  inches,  it  was  found 
to  exceed  the  other  in  goodnefs,  by  taking  in  a  greater  angle, 
and  reprefenting  the  objects  more  exaffly  in  their  refpedtive 
proportions,  and"  bearing  a  greater  aperture  :  The  reading  glafs 
of  the  fame  figure,  being  compared  with  a  common  fpherical 
glafs,  far  excelled  it,  "by  greatly  magnifying  and  Jhewing 
difiin£Uy  the  letters,  but  this  it  could  do  on  one  fide  only, 
fpherical  glaffes  anlwering  equally  on  both  fides:  Of  the  two 
burning  concaves,  one  was  oi  fix  inches  diameter,  and  its  focus 
three  inches  diflantfrom  the  center*  the  other  was  of  the  fame 
diameter,  but  lefs  concave,  and  its  focus  ten  inches  difbant; 
when  they  were  brought  near  a  large  lighted  candle,  they 
warmed  a  little  the  faces  of  thofe,  that  were  four  or  five  foot 
diftant;  and  when  held  to  the  fire,  burned  gloves  and  cloths 
at  the  difiance  of  three  foot.  In  the  prelence  of  Dr.TVdn f% 
bifhop  of  Sarum>  the  deeper  oi  the  two  concaves  turned  wood 
into  flame  in  10  feconds,  and  the  fhallower  in  5,  and  that  in 
autumn,  about  9  o'clock  in  the  morning,  in  gloomy  weather  5 
the  deeper  concave,  when  held  to  a  lucid  body,  would  call  a 
ftrong  light,  fufficient  to  read  by  at  a  confiderable  diftance  ; 
by  expofing  thfe  lame  to  a  northern  window,  on  whicn  the  iun 
jhined  not  at  all,  or  very  little,  it  would  warm  one  s  hand,  but 
this  it  would  not  do  after  fun-fet. 


Tides  obferved  at  Plymouth  ;  by  Mr .  Coleprefs.  Phil.  Frant. 

M°  ^3.  p.  6 32. 

Til  E  diurnal  tides,  from  about  the  latter  end  of  March , 
till  the  latter  end  of  September ,  are  about  a  foot  higher 
in  the  evening  than  in  the  morning,  that  is,  in  every  tide  that 
happens  after  noon  and  before  midnight;  on  the  contrary,  the 
morning  tides  from  MichaelmaJ's  to  Fady-day >  are  confiantly 
higher  by  about  a  foot,  than  thofe  in  the  evening:  And  this 
-proportion  holds  mbotb,  in  the  intermediate  times  of  mcreale 

anddecreafe:  The  higheft  monthly  fpring-tide  is  always  the 
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:itliird  after  new  or  full  moon  ;  if  a  crofs  wind  intercept  not  the 
:;courfe  of  the  water,  as  a  north-eaft  or  north-wen: :  The  higheft 
Spring  tides  make  the  lowed  ebbs:  The  velocity  of  the  water 
fincreafes  till  half-flood,  when  it  is  greateft,  and  decreafes  pro¬ 
portionately  till  high-water*  as  appears  from  the  following 
dcheme,  collected  from  obfervations  made  at  feveral  times  and 
places,  which  tho*  calculated  for  ‘Plymouth  haven,  where  the 
>, water  ufually  rifes  about  fixteen  foot,  yet  it  may  ferve  indif¬ 
ferently  for  other  places  by  a  proportional  addition  or  fub- 
tra&ion. 


Plowin 


Height. 

Time. 

Height. 

f.  inch. 

h. 

f.  inch. 

i  6  ) 

1  f  1 

1  6 

2  6/ 

1 2 

2  6 

4  0^ 

4 

-Ebbing 

O  O' 

*3-  tH 

2 

1 


2 

1 


6 

6 


The  ufual  number  of  tides  from  one  new  moon  to  the  next, 
or  from  one  full  moon  to  the  fucceeding,  is  fifty-nine^ 

fquaring  the  Hyperbola;  by  the  Lord  Vifcount  Brounker. 
Phil.  Tranf.  N°  34.  p.  <545. 

LET  AB,  Fig.  6.  Plate  IV.  be  one  affymptote  of  the  hyper¬ 
bola  Ed  C,  and  let  AE  and  BC  be  parallel  to  the  other; 
and  let  AE  be  to  B  C  as  2  to  1,  and  let  the  parallelogram 
A  B  D  E  be  equal  to  i;  and  fuppofing  that  E  A,  KH, 
■B»,  dfl,  yKt  (/'A,  6//,  CB,  &c.  are  in  an  harmonic  ieries,  as  is 
demonftrated  by  Dr.  Wallis,  ‘Prop.  87,  88,  Arith .  infinitor. 

Then  AB  Cd  E A  = 

T  ,  T  ,  I  .  I 


Ed  CDE  = 


1  4X}  1  (jX-j 


8X9’ 

I 


Ed  Cy  E  —  2x5x4^-' 4X7X6  1  6X7x8’ 


S$c, 


For  in  Fig.  7,  7.  the 
Parallelogram 


d  D 


C  A  = 


zx-i 


d  F 


>  1 


ix2 

T 

3X4 


And  in  Fig.  8.  the  Triangles 
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d  F 


E  bd 
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2X5X  + 
I 

4X)X* 


UZ3 


b  r 


CZZ3 


b  n 


hr 


MEMOIRS^  the 


Note,  f  CA=iD-fiF,  |  dfD  =  £r4-^  I  JF=/G+ 


/&,  |  %  bn— cs 


f -cm,  ifG—ct-j-el,  \fk 
gu-j-gby  &c.  Therefore,  in  the  firft  feries,  half  the  firffc 


term  is  greater  than  the  fum  cf  the  two  next,  and  half  this 
fum  of  the  fecond  and  third  greater  than  the  fum  of  the  four 
next;  and  half  the  lum  of  thefe  four  greater  than  the  fum  of 
the  next  eight,  &c.  in  infinitum.  For,  f  dT)~b r-j*bny  but 
b  n  >fG ,  therefore  J  d  b  >  b  r  +/G,  &C.  And  in  the  fecond 
feries,  half  the  fecond  term  is  lels  than  the  fum  of  the  two 
next^  and  half  this  fum,  lels  than  the  fum  of  the  four  next, 
\$c.  in  infin^um.  The  firft  feries  are  the  even  terms,  viz.  the 
£d,  4th,  dth,  8th,  iqth,  &c.  And  the  fecond,  the  odd,  viz.  the 


0% 


ift,  3d,  5th,  7th,  9th,  &c.  of  the  following  feries,  vk 

11  1  1  1 '  t  ,  .  ,  .  ~ 

"v  "»  —  >  &c- tn  tnnmtum  —.  1 :  Put- 

l*z  Qt* 3  3X4  .  4*5  5 Xy  6X 7  J  ■ 

•_  ;  1 

ting  a  for  the  number  of  terms  taken  at  pleafure,  a*~JZa  ls  the 


a 


la 


ft,  t~t\ l  is  the  fum  of  all  thefe  terms  from  the  beginning, 


d~Y~ 

I 


and  —7"  the  fum  of  the  reft  to  the  end.  That  f  of  the  firft 

term  in  the  third  feries  is  lefs  than  the  fum  of  the  two  next, 
and  -f  ot  this  fum  lefs  than  the  fum  of  the  four  next,  and  f  of 
this  laft  fum  left  than  the  next  eight,  is  thus  demonftrated : 
Let  a  be  equal  to  the  third  or  Lift  number  of  any  term  of 
the  firft  column,  viz.  ofdivifors. 
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5  6d — 24, _ _ _ 

% — 28&z3“f—  i84^a — 48# 

I  T 

zaxza — ixza — — 12a*- \~\a  ' 

_ —  — _ I _ (  64^ 6 — 3844* 

2^ — 2X2^ — 3X2# — 4  — ^6^xx^za — 24-^ 

+  5^  —  24. _ _ 

— [~88o^4  — -  960a1 -4-496^  — -96a  ' 

64# 6  —  384--^  — 9  2. 8^^ —  w^ia,1  -\-'i%6aL — >102  a  x  _ 

64a6  —  $840*  -p  88o#4  —  960 as-f-^6az  —  ( )6aX  *  ~~ 

Anri  48^*  —  i()2^3  -p  240^"  —  96a  —  excefs  of  the  numerator 
above  the  denominator.  But  the  affirmative  >  the  negative, 

f.  e.  48^ — •  r92^2-p 240^2 — 0 6a  or  a*  —b  5 a  >  4 az  +  2, 
if  a>  2  therefore  B  >  J  A. 

Therefore  J  of  any  number  of  A,  or  terms,  is  lefs  than  their 
fo  many  refpedfive  B  5  /.  e.  than  twice  io  many  of  the  next 
terms,  (T  £.  D. 

By  any  one  of  thefe  three  feries,  it  is  eafy  to  calculate,  as  near 
as  you  pleafe,  thele  and  the  like  hyperbolic  fpaces,  whatever 
be  the  rational  ratio  of  A  E  toBC/ 

J  he  V ariety  cf  the  annual  Tides  in  fever al  ‘Places  of  England  ; 
by  2Jr,  Wallis.  Phil.  Tranf.  N°  34.  p.  ^52. 

R.  JVallis,  in  his  hypothefis  of  the  tides,  made  the  annual 
high- tides  happen  about  the  beginning  of  November  and 
February ,  particularly,  for  the  coaft  of  Kent,  and  confequently, 
the  river  fhames  and  Medway:  But  the  annual  high-tides  in  the 
Severn  and  at  Cheapftovo  'Bridge  are  laid  to  be  about  the  begin¬ 
ning  of  March,  and  the  end  of  September  3  which  tho’  they  agree 
not  with  the  particular  times  cn  the  coaft  of  Kent ,  yet  they  a»ree 
thus  far,  that  the  former  precedes  one  equinox,  as  much  as  the 
latter  follows  the  other  equinox  3  the  high-tides  about  Plymouth 
happen  about  the  2 2d  of  February ,  later  than  that  on  the  coaft 
of  Kent,  but  fooner  than  that  on  the  Severn :  The  realonsof  all 
thele  varieties  are  to  be  accounted  for  from  the  particular  pofition 
of  thole  parts,  and  in  brief  may  be  thele  3  the  general  hypothefis 
of  the  earth’s  diurnal  motion  from  weft  to  eaft:  would  throw  the 
waters  not  following  fo  faft,  from  eaft  to  weft,  which  caules  the 
con  If  ant  current  within  the  f Topics,  where  the  circles  are  created, 
from  the  coaft  of  Africa ,  weft  ward  to  that  of  America 3  and  this 
is  alio  the  reafon  of  the  conftant  cafterly  breeze  in  thole  parts; 
But  the  fea  beating  on  the  coaft  of  America ,  is  re  deeded  with  an 
eddy  on  cither  hand,  and  confequently  returns  from  the  Ameri¬ 
can 
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can  fliore  towards  the coaft  of  Europe?  where  the  parallels  being 
Ids,  and  confequenily  the  diurnal  motion  flower,  does  not  throw 
the  waters  io  ftrongly  weftward  as  between  the  Tropics,  and  o.o 
not  ftrong  enough  to  overcome  the  eddy^  whereby  the  lea  has  a 
north -eafterly  motion;  the  current  therefore  of  our  leas  being  to 
the  north-eaft,  we  are  next  to  conlider,  at  what  times  it  runs 
more  to  the  north,  and  when  more  to  the  eaft:  Wnen  it  runs 
moll  northerly,  it  runs  up  the  Irijb  lea  and  lo  up  the  Severn . 
When  molt  eafterly,  it  runs  ftreight  up  the  channel,  and  io  to 
the  coaft  of  Kent  ;  when  between  theft  points,  it  ftrikes  againft 
‘Devon (hire,  Cornwall,  See.  The  annual  motion  of  the  earth  in 
the  zodiac,  and  the  diurnal  in  the  equator,  are  not  precisely  m 
the  fame  direction,  but  make  an  angle  of  23!  at  the  equinoxes; 
and  running,  as  it  were  parallel,  at  the  folftices  3  and  m  propor- 
'  *tion  to  their  diftance  from  theft  points,  lo  is  the  inclination  va¬ 
ried  :  And  theft  feveral  directions  of  motion  do  more  or  Ids  va¬ 
ry  the  compound  motion  of  both  from  the  eaft  and  weft,  accord¬ 
ing  as  the  fun  is  farther  from  or  nearer  to  the  folftices:  And  con- 
iequentlv  this  inclination  throws  the  conftant  current  of  our  leas 
more  to  the  north  and  fouth,  nearer  the  equinoxes  ;  and  more  to 
the  eaft  and  weft,  further  from  them;  whicH  is  the  realon, 
why  the  current  up  the  Irijb  fta  is,  nearer  to  the  equinoxes,  at 
the  be<nnnin<*  of  March  and  end  of  September,  and  up  the  chan¬ 
nel  or  narrow  Teas,  farther  from  them,  at  the  beginning  of  Febru¬ 
ary  and  November,  and  in  the  intermediate  times  on  the  coaft  ot 

Devon Jh ire  and  thereabouts. 


Tides  observed  at  London ;  by  Mr .  Hen.  Philips.  Phil.  Tranf. 
J  N°  34.  p.  656. 


According  to  Mr.  ‘Philips  the  true  time  of  the  tides  is  very 
inaccurately  calculated  by  moft  feamen  and  altronomers, 
as  if  when  the  moon  is  on  a  particular  point  of  the  comparer  to 
manv  hours  paft  the  meridian,  it  were  higft-water  in  iuch  and  fuch 
“ S at fn  times  of  the  moon;  and  thus  they  compute  the  tries 
modifier  every  dav  4.8  m.  e.gr.  a  louth-weft  moonmasces  full  tide 

«  London,  mat  1*  it  «  high  watei  .heie  t  and  full 

1,0U,'S  Fb  t  tV*  oth«  imes  of  the  moon  Mr.  ‘Philips  found 
“deV  happen  a  London,  an  hour  and  a  half  fooner  in  the 
barters  tlir  in  the  new  and  full  moon,  and  the  true  times  of 

*****  was  in  the 
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between  them,  anfwering  to  a  circular  proportion  in  this  manner. 
Divide  a  circle  into  12  equal  parts  or  hours  (fee  fig.  9.  Plate  IV.) 
according  to  the  moon’s  motion  or  diftance  from  the  fun,  from 
new  to  full  moon.  Let  the  diameter  of  the  circle  be  divided  into 
90  parts  or  minutes,  that  is,  according  to  the  time  of  the  diffe¬ 
rence  of  tides,  between  the  new  or  full  moon,  and  the  quarters, 
which  is  an  hour  and  a  half 3  crofs  the  diameter  from  hour  to 
hour  with  perpendicular  lines  5  reckon  the  time  of  the  moon’s 
coming  to  the  fouth  in  the  circumference  of  the  circle,  and  ob- 
ierve  the  perpendicular  falling  from  that  point  upon  the  diameter* 
the  proportional  minutes  cut  thereby  will  fhow  how  many  hours 
or  minutes  are  to  kbe  fubltrafted  from  the  time  of  high-tides  at 
new  and  full  moon,  to  have  the  true  time  for  that  day  :  e .  gr.  At 
London ,  on  new  and  full,  it  is  high-water  at  three  o’clock,  that 
is,  when  the  moon  is  three  hours  paffc  the  meridian,  and  fio  by 
the  common  rule,  when  the  moon  is  about  four  days  old,  it  will 
be  fouth  about  three,  and  high-water  three  hours  after  that  •  that 
is,  at  fix  o’clock  3  but  by  Mr.  ‘Philip's  rule,  if  you  compute  the 
time  of  the  moon’s  loathing  in  the  circumference,  the  perpendi¬ 
cular  line  from  three  to  nine,  cuts  the  diameter  in  the  middley'at 
45  m.  which  Ihews,  that  fo  much  is  to  be  deduced  from  the  time 
of  highrtides  at  new  and  full  moons  3  lo  that  it  is  high-water 
45  m.  before  6 ,  that  is,  at  5  hours  15  m.  and  not  at  accord¬ 
ing  to  the  common  rule.  The  lame  thing  may  be  done  for  any 
other  port  or  place,  if  you  know  the  time  of  high-water  at  new 
and  full  moon  there  3  and  that  the  more  readily,  if  you  let  down 
the  time  of  high-water  at  new  and  full  moon  under  the  diameter, 
as  in  the  figure  is  done  for  London ,  where  it  is  high-tide  at  3 
o’clock,  fo  that,  when  the  moon  is  fouth  at  3,  the  perpendicular 
interle&s  the  diameter  at  2  hours  15  m.and  fo  when  the  moon  is 
iouth  at  9,  by  adding  2  hours  15  m.  you  have  the  time  of  high- 
water,  which  is  1 1  hours  and  15  m.  and  thus  you  may  eafily  make 
a  table,  which,  by  the  moon's  fouthing,  will  readily  ihew  the  time 
of  high-water  at  any  age  of  the  moon  :  But  if  die  difference  be¬ 
tween  the  neap  and  fpring-tides  be  not  fo  great  as  the  difference 
at  London ,  the  diameter  mult  be  divided  into  fewer  parts. 

Of  the  Poifon  of  the  Tarantula:  by  J.  W.  Sengwerdius.  Phil 

Tranf.  34.  p.  dtfo. 

TH  E  poifon  of  the  Tarantula,  being  vilcous  or  clammy, 
does  not  exert  itfelf  immediately  5  for  the  firlt  two  years  it 
only  caul'es  various  dileales  in  the  patient,  as  dejeffon  of  appe¬ 
tite,  burning  fevers  and  cachexies,  after  which,  lome  are  feized 
with  fits  of  finding  and  laughing,  others  ween  and  cry,  others 
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ileep,  in  fome  continual  watching  is  obferved,  in  feme,  vomiting, 
in  fome,  dancing  and  (wearing,  in  fome,  madnels  •  others  again1 
fancy  themlelves  kings,  and  others,  flaves  •  but  all  of  them  with¬ 
out  diffinCtion  delight  in  mufick,  and  by  it  they  are  moved  ei¬ 
ther  to  dancing  or  gefficulations,  which  proves  their  only  cure  5 
but  every  Tarantatus  or  patient  in  this  difeafe  has  his  peculiar 
and  fpecifick  tune  $  for  that  which  is  unfeitable  gives  great  unea- 
finefs  to  the  patient :  The  Tarantati  are  likewife  delighted  with 
different  colours,  feme  with  yellow,  fome  with  green,  and  fome 
with  red.  Some  ''Tarantula  s  are  faid  to  have  contrary  poifons, 
fo  that  if  the  lame  perfon  be  bitten  by  both,  he  cannot  be  made 
to  dance,  becauie  thefe  different  poifons  require  different  tunes 
and  inftruments :  It  is  alio  obferved  that  the  tune  that  is  agree¬ 
able  to  the  patient,  is  fo  like  wife  to  the  Tarantula  itfelf,  and  on 
the  contrary  5  it  is  alio  found,  that  not  only  men,  but  other  ani¬ 
mals,  as  cocks,  wafps,  &c.  bitten  by  thefe  fpiders,  dance. 


jin  experiment  concerning  Deafnefs  5  by  Dr.  W.  Holder.  Phil 

Tranf.  N°  35.  p.  665. 


A  Young  gentleman  was  born  deaf,  and  continued  dumb  till 
10  or  11  years  of  age-  his  mother,  when  big  with  him, 
received  a  fudden  fright,  by  which,  the  child’s  head  and  face 
were  a  little  diftorted,  his  whole  right  £ de  being  fomewhat  ele¬ 
vated,  and  the  left  depreffed,  lo  that  the  paffage  of  the  left  ear 
was  quite  flmt  up,  and  that  of  the  right  proper tionably  diftend- 
ed,  and  too  open  5  his  auditory  nerve  feemed  to  be  entire,  for 
he  could  hear  the  found  of  a  lute  firing,  by  holding  one  end 
thereof  in  his  teeth,  as  likewife  any  great  iound  3  whence  the  de- 
foci  was  fuppofed  to  confift  in  the  want  of  a  due  tenfion  in  the 
membrane  of  the  drum  of  the  right  ear  •  for  the  laxnefs  of  that 
will  deaden  and  damp  the  found  5  and  becaufe  it  is  fixed  in  a  bo¬ 
ny  ring,  and  not  capable  of  tenfion  like  a  drum,  there  remains 
only  the  drawing  it  into  a  conoid  form  at  the  centre  5  and  that 
is  the  principal  office  of  the  three  little  bones,  viz.  the  Malleus , 
Incus  and  Stapes  $  and  by  a  mufcle  inferted  into  the  Incus ,  thefe 
th  ree  bones,  which  otherwife  would  lie  in  a  ffraight  line,  are 
brought  to  an  arched  pofition,  and  thus  the  membrane  of  the 
drum  from  a  plain  figure  is  changed  into  a  conoid,  and  con- 
fequently  becomes  tenle :  And  for  experiment,  a  temporary  cure 
was  devifed,  which  was  a  drum  beaten  near  him,  whole  lbund, 
during  its  continuance,  muff  needs  give  the  membrane  of  the 
Tympanum  a  tenfion,  by  driving,  and  fwelling  it  inwardly  *  and 
it  iucceeded  to  expectation  5  for  while  the  drum  was  a  beating, 
he  could  hear  thole  who  flood  behind  him,  calling  him  feftly  by 

his 
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his  name,  which  he  under  flood,  having  learned  to  fpeak  and 
pronounce  it  among  other  words  5  but  when  the  drum  cealed,  he 
could  not  hear,  tho’  called  upon  very  loud. 

Another  gentleman  of  OxfordJbire ,  who  was  deaf  to  a  very 
oreat  degree"  never  heard  fo  well  and  eafily,  as  when  he  was  dii- 
courfing  with  company  in  a  coach,  that  went  fail  and  made  a 
rumbling  noile. 


ji  new  Difcovcry  touching  Vifion  3  by  M.  Mariotte.  Phil. 

Tranf.  N°  35.  p.  66%. 


M. Mariotte  oblerved  in  feveral  difle&ions  of  men  as  well  as 
•  brutes,  that  the  optic  nerve  never  anfwers  exactly  to  the 
middle  of  the  bottom  of  the  eye,  that  is,  to  the  place  where  the 
picture  of  objefls  is  made  3  but  that,  in  man  its  inlertion  is  lome- , 
what  higher,  and  lateral  towards  the  nofe :  In  order  therefore  to 
make  the  rays  of  an  objedl  fall  upon  the  optic  nerve  of  his  eye, 
he  made  the  following  experiment  3  he  fattened  a  Imall  round 
paper,  about  the  height  of  his  eye,  on  an  oblcure  wall,  to  lerve 
for  a  fixt  point  of  vifion  3  and  he  fixed  another  on  the  fide  there¬ 
of,  towards  his  rioht  hand,  at  about  the  diftance  of  two  foot,  but 
a  little  lower  than  the  firfl,  that  it  might  llrike  the  optic  nerve, 
of  his  right  eye,  while  he  kept  his  left  Ihut :  Then  he  placed 
himielf  over  againfl  the  firffc  paper,  and  retired  gradually,  keep¬ 
ing  his  right  eye  fixt  and  very  ileady  upon  it  3  and  at  the  dis¬ 
tance  of  10  foot,  the  iecond  paper  quite  difappeared  ;  T  his  expe¬ 
riment  was  often  repeated,  varying  it  by  d  liferent  distances,  and 
removing  further  or  bringing  the  papers  nearer  to  eacn  other  3  he 
alio  tried  it  with  his  left  eye,  keeping  his  right  lliut,  after  fallen- 
ing  the  iecond  paper  on  the  left  fide  3  io  that  from  the  fite  of  the 
parts  of  the  eye,  it  appears  that  this  deficiency  of  vifion  is  upon 
the  optic  nerve.  This  experiment  iuggefted  a  doubt  to  M.  Md- 
riotte,  whether  vifion  was  really  performed  in  the  rttinci ,  ac¬ 
cording  to  the  common  opinion,  or  rather  in  the  chovoidcs  3  tor 
if  vifion  were  performed  in  the  YCtitJd ,  it  ieems  that  then  it 
fhould  be  made,  wherever  that  coat  is  3  and  fitice  the  fame  co¬ 
vers  the  whole  nerve,  as  well  as  the  reil  of  the  bottom  ot  the 
eye,  there  appears  no  reaton  why  there  ihould  be  no  vifion  in  the 
place  of  the  optic  nerve :  On  the  contrary ,  if  it  is  made  in  the 
chovoideSy  it  ieems  evident,  that  the  reaion  why  there  is  none  on 
the  optic  nerve  is,  becauie  that  coat  covers  not  the  middle  ot 
the  nerve,  as  it  decs  the  red  of  the  bottom  of  the  eye. 

In  anfwer  to  this  hypothefis  of  M.  JlhdYiotte  in  relation  to  the 
place  of  vifion  in  the  eye,  M.  "Pecquet  qbierved  that  he  could  not 
Vol.  I.  R  '  ‘ 
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fee  the  force  of  the  confequence,  the  former  would  draw  from 
the  above  experiment,  to  engage  him  to  give  up  the  plea  for  the ; 
retina ,  as  the  principal  organ  of  vifion  $  and 'therefore,  heob~i 
ferves,  that  at  the  inlertion  of  the  optic  nerve,  the  vefiels  of  the 
retina  are  large  enough  to  hinder  vifion  5  and  thefe  vefiels  being 
branches  of  the  veins  and  arteries,  are  derived  from  the  heart,! 
which,  having  no  communication  with  the  brain,  cannot  convey 
thither  the  ipecies  of  the  obje&s  5  if  therefore,  the  vifual  raysj 
from  an  objed  fall  on  the  main  trunks  of  thefe  veffels,  it  is  evi¬ 
dent  that  that  impreffion  will  produce  no  vifion,  and  that  the 
picture  of  the  object  will  be  deficient,  but  this  is  not  the  cafe, 
with  refpeft  to  the  fmall  ramifications  of  thefe  trunks,  which  are 
ipread  upon  the  retina ,  for,  on  account  of  their  fmallnefs,  they 
are  too  inconfiderable  to  aflfeft  vifion. 

M.  ‘Pecquet  further  adds,  that  the  paper,  the  fight  of  which 
is  loft,  muft  be  at  a  greater  or  lefs  diftance,  according  to  the  dif¬ 
ferent  make  of  the  eyes  *  for  fome  lole  fight  of  it,  at  the  diftance 
of  two  foot,  fome  at  a  lefs  and  others  at  a  greater  diftance  $  fome, 
a  little  higher,  others  a  little  lower,  according  to  the  fituation  of 
the  trunks  of  the  veffels  in  refpeT  of  the  optic  nerves  5  and  fome 
lofe  more  of  it  than  others,  as  thefe  veffels  are  bigger  or  fmall er  * 
and  there  is  reafon  to  think  that  this  deprivation  of  fight  extends 
to  the  cfroroides  $  for  the  trunks  of  the  veffels  are  large  and  long 
enough  to  reach  toft,  and  in  that  cafe,  it  will  be  true,  that  vifion 
is  not  made  in  all  the  parts  of  the  choroides  j  fo  that  this 
argument  will  equally  hold  againft  that  coat  being  the  organ  of 
vifion  as  againft  the  retina . 

M.  Picard  has  devifed  a  way,  whereby  an  objecl  is  loft,  with 
both  eyes  open,  by  making  the  image  fall  on  both  the  optic 
nerves  at  one  and  the  lame  time  ,  after  this  manner  5  fallen  againft 
a  wall  a  round  white  paper,  of  the  bignefs  of  an  inch  or  two  •  and 
at  the  diftance  of  two  foot,  on  the  right  and  left  fide  of  the  pa¬ 
per,  put  two  marks  5  then  place  yourielf  dire&ly  oppofite  to  the 
paper,  at  the  diftance  of  about  nine  foot,  and  put  the  extremity 
of  your  finger,  in  fiuch  a  manner,  before  both  your  eyes,  that 
the  right  eye  may  not  fee  the  left  mark,  nor  the  left  eye  the 
right  mark  5  if  you  remain  firm  in  that  pofture,  and  look  fteadily 
with  both  eyes  on  the  extremity  of  your  finger,  the  paper  will 
quite  difappear  5  which  muft  be  the  more  lurpnfing,  becaufe, 
that  without  this  particular  encounter  of  the  optic  nerves,  where 
no  vifion  is  made,  the  paper  would  appear  double,  as  you  will 
find  as  often  as  the  finger  is  not  placed  as  it  ought  to  be,  or  when 

the  fight  is  made  laterally.  This  experiment  amounts  to  much 
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the  fame  with  M.  Mariotte  s  3  for  when  one  looks  fteadily  with 
both  eyes  on  the  end  of  one’s  finger,  held  before  the  marks,  it  is 
the  fame  thing,  as  if  each  eye  were  fingly  dire&ed,  in  order  to 
lole  fight  of  the  paper. 


Of  a  Controverjy  between  Stephano  de  Angelis  and  Riccioli  con¬ 
cerning  the  Motion  of  the  Earth.  Phil.  Tranf.  N°  36'.  p.  69  3. 

2)  Iccioli  in  his  Almageftum  novum  pretends  to  have  found  out 
^  feveral  new  demonftrative  arguments  againft  the  motion  of 
the  earth  $  which  Stephano  de  Angeli  undertakes  to  refute,  and 
Manfredi  to  defend. 

Riccioli  s  firft  argument  is  as  follows  3  if  the  earth  revolved 
about  its  axis,  heavy  bodies  falling  in  the  plane  of  the  equator 
would  not  defcend  to  the  earth,  with  a  real  and  obfervable  incre¬ 
ment  of  velocity,  but  with  an  apparent  one,  and  to  confirm  this,  he 
pretends,  that  a  heavy  body  let  fall  from  the  top  of  a  tower  C  in 
theplaneof  the  equator,  F.  10.  PI.  IV. would  by  its  natural  motion 
defcribe  a  portion  of  the  line  CTI  which  to  lenle  would  be  cir¬ 
cular  ;  this  Angeli  denies,  fhowing  by  computation,  that  Riccio - 
li's  obfervation  proves  no  fuch  thing 3  for  according  to  Riccioli , 
a  heavy  body  deicends  1 5  foot  in  a  iecond,  in  2  leconds  60  foot, 
in  3  feconds,  1355  and  fo  on,  the  {paces,  from  the  beginning  of 
the  fall,  are  as  the  fquares  of  the  times  3  and  Riccioli  makes  A  B, 
-the  femi-diameter  of  the  earth,  25870000  feet,  and  B  C,  the 
height  of  the  tower  of  the  Afinelli  in  Rononia ,  240  feet  3  and 
therefore  AC  is  25870240,  which  has  the  fame  proportion  to 
F  S,  15  feet,  viz.  the  fall  in  a  iecond,  which  AC  in  parts 

aeoooooocoo  has  to  F  S  1 1 596"  but  fuppofing,  w-ith 

Riccioli ,  C  S I A  a  femi-circle,  F  S  is  53  parts,  of  which  A  C 
is  iooocoooooo:  Hence  Angeli  concludes,  that  CSIA  is  no 
ways  a  iemi-circle  3  which  is  moll  certain,  if  the  heavy  body  fall 
not  to  the  center  of  the  earth  precilely  in  6  hours :  For,  in  this 
cafe  of  Riccioli ,  the  heavy  body  falls  to  the  centre  of  the  earth 
in  2 1  minutes  and  53  leconds.  Manfredi ,  in  his  anlwer  for 
Riccioli ,  affirms,  that  Angeli  understands  not  the  rule  of  three, 

in  making  F  S,  x  1 5  96  ?  an^  Angeli  replies,  that  his  ana¬ 

logy  is  very  clear,  referring  it  to  the  determination  of  geometers. 
Angelis  might  have  anlwered  RicciolPs  argument,  thus  3  granting 
the  body  to  move  equally  in  a  femi-circle,  for  in  that  cale,  no 
heavy  body  would  defcend  with  a  fenfible  increaled  velocity  3 
but  the  fall  of  bodies  is  not  calculated  in  that  manner  3  for  this 
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equal  motion  in  the  circumference  of  the  femi-circle  CIA,  is 
compounded  of  the  equal  motion  in  the  quadrant  C  D,  and  the 
accelerated  motion  in  the  variable  lemidiameter  CA,  this  acce¬ 
lerated  motion  in  the  femidiameter  is  the  true  defcending  mo¬ 
tion  *  in  which  lenfe  Riccioli's,  argument  is  very  falfe.  The  fe- 
co.nd  argument  is,  that  fuppofing  the  earth  to  have  either  a  diur¬ 
nal  or  annual  motion,  the  llroke  of  a  bullet  fhot  north  or  louth 
would  be  weaker  than  from  weft  to  eaft  $  Angeli  aniwers,  that 
the  cannon-ball  going  from  weft  to  eaft  has  two  impulles,  one  from 
the  earth,  and  another  from  the  fire  ■  but  the  impulfe  from  the 
earth  is  common  ajfo  to  the  mark,  and  therefore  the  ball  ftrikes 
the  mark  with  the  impulfe  only  received  from  the  fire,  as  it  does, 
when  fhot  to  the  north  or  fouth.  The  third  argument  is,  if  the 
earth  had  a  diurnal  revolution,  a  ball  of  clay  of  8  ounces  falling 
from  a  height  of  240  feet,  would  defeend  obliquely  without  any 
real  and  phyfical  increafe  of  velocity,  or  at  leaft,  not  luch  as  would 
be  proportional  to  its  ftroke  and  found  }  Riccioli  fuppofes  the 
curve,  in  which  the  heavy  body  defeends,  to  be  compoied  of 
many  fmall  right  lines,  and  proves  the  motion  almoft  always  equal 
in  thefe  lines  5  but  Anglics  anfwers,  that  the  equality  of  motion 
is  not  fufficient  to  prove  the  equality  of  percuftion  and  found, 
but  that  there  muft  be  equal  angles  of  incidence  •  which,  in  this 
cafe,  he  proves  to  be  very  unequal  5  and  in  his  aniwer  to  Man* 
fredi ,  he  mentions  an  experiment  made  with  great  circumfpec- 
tion  by  Des  Cartes  to  prove  the  earth’s  motion,  which  was,  to 
ereCt  a  cannon  perpendicular  to  the  horizon,  and  diicharging  it 
24  times  in  that  pofition,  the  ball  fell  22  times  towards  the  weft, 
and  only  twice  to  the  eafto 

A  Continuation  of  the  Voyage  to  Jamaica ;  by  bDr.  Stubbes. 

Phil.  Tranft  N°  3  6.  p.  699. 

AL  L  the  alterations  the  fiveet-meats,  lozenges,  and  gam¬ 
mons  of  bacon  underwent,  muft  be  owing  tolome  peculiar 
principle  in  the  air,  for  in  all  the  voyage  there  was  not  one 
fhower  of  rain 5  and  the  air  could  not  be  called  moift,  for  there 
blew  a  conftant  levant,  which  is  a  drying  wind}  and  falts  of 
wormwood  and  afh,  tho’  expoied  to  the  air,  contracted  no 
moifture. 

The  wholefomeft  way  of  drinking  brandy  with  water  is  this, 
firft  take  a  mouthful  of  brandy,  and  while  it  is  yet  hot  and  un- 
fwallowed  in  the  mouth,  drink  the  water  and  fo  wafh  it  down  $ 
for  if  you  drink  the  water  firft,  or  mix  the  brandy  with  the 

draught 
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draught,  it  inftantly  imparts  fuch  a  chillnefs  to  the  ftomach  and 
lungs,  as  cannot  be  corrected  by  the  lucceeding  brandy. 

As  to  the  colour  of  the  lea,  on  that  which  was  dark-coloured, 
the  top  of  each  wave,  as  it  was  call  up  before  the  lun,  Jhowed 
jtlelf  to  be  azure,  the  reft  approaching  to  black  ;  and  the  fea  that 
was  azure  and  tranlparent  in  fun-fhiny  days,  was  black  and  dark- 
coloured^  when  the  fun  did  not  ftiine  5  but  in  the  green  lea  there 
,was  not  that  difference. 

As  to  thole  plants,  whole  roots  are  ftony,  it  may  be  noted, 
£hat  lbrne  of  their  roots  are  wholly  petrified,  fome  only  in  part  • 
the  reft  being  of  a  more  vegetable  confidence,  there  are  accre¬ 
tions  of  ftone  on  the  boughs,  which  are  often  loofe  and  move- 
able,  like  beads  on  a  fixing:  Some  of  thele  trees  are  alfo  like 
buck’s-horns,  with  particular  excrefcences  beautified  with  ftars. 

TW  the  land  percolate  the  water  that  is  found  in  digging  on 
the  fhore,  yet  it  emits  no  fteam  into  the  air,  notv/it hftancling  the 
heat  of  the  country;  for  one  may  lie  all  night  on  the  land  with¬ 
out  any  harm  ;  and  weevils  that  breed  in  meal,  currants,  raifins, 
&c.  are  driven  out  of  them,  by  fpreading  a  fheet,  in  which  their 
meal,  &c.  is  contained,  on  the  land  heated  by  the  fun ;  upon 
which,  thefe  animals  retire  from  the  bottom  to  the  upper  parts, 
and  thele  being  heated,  they  are  forced  to  quit  the  meal  entirely  ♦ 
and  tho’  you  ipread  the  fheet  on  the  firm  ground,  never  fo  much 
heated  by  the  lun,  it  will  prelently  grow  damp  there,  and  the 
weevils  will  lodge  at  bottom,  fo  that  there  is  no  removing  them 
but  on  the  land:  Alfo  in  the  night  between  the  earth  and  the 
pendulous  hamacks,  there  is  not  only  a  greater  coldnels  of  air,  but 
alfo  a  moifture,  than  when  one  is  in  that  pofiticn  above  the  fand. 

Dr.  Stubbes  found  M.  Lygon's  affertion,  viz*  That  a  tortoile 
has  three  hearts,  falle;  for  tho’  the  ihape  and  flefh  of  the  two 
auricles  be  fuch,  as  to  deceive  the  unwary,  yet  there  is  but  one 
heart  of  a  triangular  form,  and  flefhy;  the  two  auricles  move  at 
a  different  time  from  the  heart,  and  are  at  the  diftance  of  an  inch 
from  it,  with  a  narrow  flefhy  paffage,  by  which  the  blood  is 
impelled  into  the  heart;  this  heart  has  but  one  ventricle,  but  it 
is  furmlhed  with  leveral  flefhy  columns  and  receptacles,  Inch  as 
are  not  to  be  found  in  the  auricles.  The  grals  of  the  fea  mea¬ 
dows  is  not  a  fpan  long,  and  of  a  green  approaching  to  yellow  * 
of  this  grai's  they  bite  more  than  they  fwallow,  fo  that  the  lea, 
where  they  feed,  is  covered  with  it :  Once  in  about  half  an  hour, 
they  come  up,  and  fetch  one  breath  like  a  figh,  and  then  plunge 
again ;  but  out  of  tjie  water,  they  breathe  iomewhat  oftner ;  if 
you  hurt  them  as  they  lie  on  their  backs  a-ihore,  the  tears  will 

trickle 
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trickle  from  their  eyes  •  you  may  keep  them  out  of  the  water  up¬ 
wards  of*  twenty  days,  and  yet  be  fo  fat  as  to  be  fit  to  eat,  pro¬ 
vided  you  give  them  twice  a-day  about  half  a  pint  of  fait  water: 
The  fat  about  their  inteftines  is  yellow,  tho’  that  of  the  body  be 
green;  the  head  dies  immediately,  as  foon  as  cut  off;  and  it  you 
take  out  the  heart,  the  motion  continues  not  long;  but  any  part 
of  the  flefh  will  move,  if  prick’d,  as  alfo  move  of  itfelf  for  many 
hours  after  it  is  cut  into  quarters,  and  the  very  joints  of  the  bones 
of  the  fhoulders  and  legs  have  their  motion ;  and  even  the  fat  on 
pricking ;  but  if  you  put  thele  parts  of  the  tortoile  in  the  liin, 
they  prefently  die;  but  the  legs  die,  as  foon  as  cut  off.  They 
float  a-fleep  in  a  calm  day  a  long  time,  and  the  feamen  rowing 
gently  to  them  ftrike  them  with  irons,  or  enfnare  their  legs  with 
a  rope  and'  a  running  net;  they  have  no fwim-bl adder. 

The  eggs  of  crocodiles  and  alligators  are  little  bigger  than 
turkeys ;  the  fhell  is  firm,  and  reiembling  in  fhape  a  turkey’s, 
but  not  fpotted:  The  ftones  found  in  the  crocodile’s  fiomach,  are 
only  luch,  as  he  Iwallows  to  promote  digeftion. 

The  fhark-ftone is  a  white  fubftance  reiembling  a  brain;  and 
cncompafled  with  a  tranfparent  jelly,  which  dries  all  away,  as  it 
is  expofed  to  the  fun,  and  this  white  fubftance  becomes  a  friable 
calx  •  it  is  taken  out  of  two  places  over  each  eye :  The  fhark, 
notwithftanding  his  vaft  ftrength,  has  no  bone  in  his  back  ;  only 
in  his  head  there  are  bones ;  his  jaws  are  griftles ;  and  he  has 
rows  of  teeth,  that  are  bones  like  lancets  and  moveable,  fo  as  to 
ftand  ere£t,  or  lie  flat  at  pleafure ;  thefe  rows  multiply  to  four  or 
five,  as  he  grows  in  years ;  his  back-bone  is  all  griftly,  as  are 
alio  his  ribs,  yet  the  former  is  divided  into  Vertebra ;  teamen 
yfually  cut  them  into  walking  flaves.  This  fifh  and  the  dolphin, 
as  alio  the  Spanijb  maccarel,  fwim  fafter  than  any  fhip  fails. 

Civet-cats  will  live  a  month  without  drink,  ana  fo  yield  more 
civet,  as  alfo,  if  fed  with  fifh:  Yet,  like  rabbits,  they  make 
great  dilcharges  by  urine :  In  places  where  it  rains  not  for  a  month 
or  longer,  nor  where  any  river  or  pond  are  to  be  found,  cows 
lick  the  dew  tofupply  that  want. 

Swallows  in  Jamaica,  notwithftanding  the  heat  there,  depart 
in  the  winter  months,  and  are  fucceeded  by  wild  duck  and  teal. 

The  cabbage-tree  is  a  kind  of  palm  ;  what  is  eaten  as  cabbage, 
fs  what  fprouted  out  that  year,  and  lb  is  tender ;  if  eaten  raw,  it 
is  as  good  as  new  almonds;  and  if  boiled,  exceeds  the  bell  cab¬ 
bage:  When  that  top  is  cut  off,  the  tree  dies;  its  timber  never 
rots,  and  when  dried,  grows  io  hard,  that  a  nail  cannot  be 
driven  into  it. 
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Tobacco,  that  grows  in  nitrous  grounds,  will  not  come  to  fo 
good  a  colour,  nor  keep  lb  long,  as  other  tobacco  5  and  potato’s 
planted  there,  tho’  they  come  to  maturity  a  month  lboner  than 
elfewhere,  yet  they  inftantly  rot,  if  not  ul'ed:  Sugar-canes  grow 
larger  and  fader  in  fuch  foils,  than  elfe-where,  but  immediately 
rot,  if  not  ground  •  and  they  boil  not  fo  well  to  fugar.  In  Ja¬ 
maica ,  the  fugar  cures  fader  in  ten  days,  than  in  fix  months  at 
Barbadoes-j  and  that  in  fuch  places,  wherein  it  rains  for  many 
months  at  the  fame  time :  There  is  an  infinite  variety  in  the 
grain  and  colours  of  wood  5  the  timber  of  a  tree,  called  Baftard- 
Cedary  is  fo  porous,  that  made  into  cups,  wine  and  brandy  wifi 
foak  thro’ :  There  are  feveral  kinds  of  wood  in  the  Indies ,  befides 
the  Acajou  or  Cajous  \  and  there  is  alfo  a  tree  in  Jamaica ,  called 
WhiTe-Woody  that  never  breeds  worms. 

The  berries  of  the  foap-tree  wadi  better  than  any  Caftile  foap, 
but  in  time  rot  the  linnen ;  they  are  as  big  as  mufketdiullets,  and 
without  any  proportion  of  lixiviate  fait,  fulphur,  or  oil. 

In  Jamaica  are  three  forts  of  tanning  barks,  the  Alangrave^ 
Olive-barky  and  another*  they  tann  better  than  in  Ungland , 
and  in  fix  weeks  the  leather  is  fit  to  work  into  ihoes. 

The  juice  of  Manioc  or  Caffavi ,  is  rank  poifon*  hogs  and 
poultry,  that  drink  it,  die  immediately*  the  root,  if  roalied,  is 
not  poilonous,  yet  it  cauies  the  gripes. 

The  Indians  ufe  oil  of  Balma  Chrifii  for  their  lamps  *  it  is 
delicate,  fweet,  and  tranfparent,  of  which  this  plant  yields  great 
quantities,  and  it  might  be  made  a  ftaple  commodity  5  in  head¬ 
aches,  the  Indians  apply  its  leaves  to  the  head,  as  the  only 
remedy. 

The  Manchinel-t ree  is  a  wood  of  an  excellent  grain,  equalling 
the  Jamaica  wood,  and  four  foot  in  diameter. 

The .  fat  of  the  birds,  called  by  fome  Fregati,  and  by  us. 
Men  of  War ,  is  good  in  aches,  &c.  as  is  that  of  alligators,  or 
the  ihell-fifh,  called  Soldatsy  or  Soldiers. 

The  lliining-flies  of  Mifpaniola  and  Jamaica  differ  inbignefs; 
they  can  contra#  and  expand  their  light,  as  they  fiy,  and  they 
continue  finning  lome  days  after  they  are  dead. 

Wood-lice  gnaw  books,  and  their  covers  •  as  alfo  fome  fortsof 
timber. 

The  Cirons  or  Chegosy  are  very  painful,  when  they  infeft  the 
nervous  and  membranous  parts  of  the  body,  and  cannot  be  taken 
out  with  a  needle,  for  fear  ol  pricking  a  nerve,  and  the  hole  that 
is  made  in  other  places  for  extrading  them,  is  as  large  as  a  pea* 


It 
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It  is  colder  in  hurricanes  than  at  other  times,  and  it  is  o b~ 
ferved  they  Ihift  not  thro’  all  the  points  of  the  compafs,  but  begin! 
always  with  a  north-wind,  veer  to  the  eaft,  and  then  ceale  •  and 
their  fhifting  between  thefe  two  points,  is  lb  Hidden  and  violent, 
that  it  isimpoffible  for  any  fhip  to  veer  with  it-  whence  it  hap¬ 
pens,  that  fhips  have  their  backs  broken,  and  their  fails  are  carried 
away  yards  and  all,  and  lbmetimes  the  fnafts  themfelves 
wreathed  round,  like  an  ofier. 

On  our  return  to  England ,  as  we  double  cape  Antonio  in 
Cuba ,  there  is  a  current  betwixt  that  cape  and  the  two  capes  of 
Cartooche ,  which  iometimes  fets  weft,  and  fometrmes  eaft  3  if  it 
Ibt  eafterly,  Ihips  have  a  quick  paflfage  in  three  or  four  days  to 
the  Havanna ;  otherwife,  it  is  a  fortnight  or  three  weeks  failing; 
in  order  to  find  out  the  letting  of  this  current,  they  hoift  out 
their  boat,  and  rowing  a  little  from  the  fhip,  they  fink  their 
plummet  200  fathoms,  and  tho’  it  reach  not  the  bottom,  yet  the 
boat  will  turn  head  againft  the  current,  and  ride  as  firm,  as  if  at 

Change  of  climate,  as  we  approach  the  i tropic ,  fenfiblv  affe£ls 
our  bodies,  for  about  that  time,  the  men  ulu ally  fall  fick ;  but, 
by  way  of  prevention,  all  the  feamen  and  pafifengers  let  blood  ; 
which^  however,  is  not  to  be  ralhly  done,  for  Dr.  Stubbes  found 
that  the  blood  of  the  Englijh,  confiding  of  groffer  parts,  and 
being  extracted  from  a  more  fubftantial  food,  as  flefh  did  atte¬ 
nuate,  and  that  the  pulfe  in  fame  became  very  high,  full,  and 
quick;  in  others  flow,  yet  higher  and  fuller  than  before  5  that 
fome  had  a  fenfe  of  pricking,  others  a  great  dullnefs  and  oppref- 
fion  of  fpirits;  after  which,  they  pafs  into  a  fweat,  which  conti¬ 
nues  for  the  time  above  mentioned.  There  were  two  patients  in 
a  difeafe,  called  a  Calenture ;  one  of  them,  all  of  a  fudden, 
imagined  the  lea  beftrewed  with  green  leaves,  tho’  it  happened 
then  to  be  of  an  azure  colour;  after  that,  he  began  to  admire 
the  fine  woods,  he  fancied  in  profpeft;  but  all  thefe  imaginary 
feenes  difappeared,  upon  adminiftring  a  vomit  of  glafs  of  anti¬ 
mony  in  lack ;  at  night  he  took  conlerve  of  roles  vitnolated, 
fait  of  wormwood,  and  ‘Diafcordium ;  next  morning,  he  was 
blooded  in  the  arm,  and  afternoon,  in  the  forehead ;  his  diet  was 
water- oruel,  with  cream  of  tartar,  and  iome  prunes  Hewed ;  there 
was  no  fever  perceivable  in  this  diieale,  his  pulfe  being  low,  flow, 
and  equal;  he  had  no  fenfe  of  heat,  no  thirft,  nor  vvas  his  tongue 
dilcolonred:  The  other  patient  in  the  Calenture  imagined  no¬ 
thing  but  groves  of  oranges  and  lemons,  and  begged  a  boat  with 
the  greateft  earneftnefs  to  go  a-fhore,  and  perhaps  might  have 
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leap'd  into  the  lea,  if  not  watched :  The  lymptoms  were  the 
fame  as  in  the  former,  only  his  whole  body  beemed  colder,  yet 
he  himlelf  was  not  fenfible  of  the  lead:  coldnefs  3  he  was  vomit¬ 
ed,  and  began  to  be  well,  all  his  fine  imaginations  vanifhing, 
as  foon  as  ever  the  vomit  made  him  tick  at  Horn ach  was 
dieted  as  the  former  patient,  and  only  blooded  in  the  arm 3  they 
were  both  let  blood  out  of  precaution,  for  otherwile  they  leemed 
well,  as  alfo  to  promote  perl'piration  and  lweating,  which  accord¬ 
ingly  fucceeded. 

He  oblerved  no  good  effcH  of  the  mod:  innocent  purge,  during 
his  ftay  in  the  Indies ,  except  in  chronical  dillempers,  nor  did  he 
ever  adminiller  any,  but  either  antimonial  pills,  Mercurius  Vit<e% 
or  emetic  lnfulions. 

All  the  phydcians  and  burgeons  at  Sarbadoes  condemn  the  ule 
of  opium,  as  both  ftupefying  and  mortal 3  and  he  oblerved  the 
London  laudanum ,  which  is  an  extrafl  of  opium  with  fpirit  of 
wine,  to  be  very  narcotic  3  but  affirms  that  the  Laudanum  fimplex 
of  M.  le  Fevre,  which  is  an  extract  of  toafed  opium  with  dilbil- 
3ed  vinegar,  and  lome  other  corredives,  never  llupefies,  no? 
inclines  to  lleep  after  taking,  yet  it  eales  every  pain. 

In  going  to  the  Indies ,  it  is  oblerved  that  lice  difappear  in  a 
certain  degree  of  latitude,  and  return  again  in  the  fame  degree 
in  the  home  voyage  3  and  that  none  are  found  to  be  loulie  in  the 
Indies ,  how  nafty  loever,  except  it  be  in  their  heads  3  for  when 
one  approaches  the  Long-reach  and  Tropic,  he  begins  to  fweat 
exceffively,  and  this  kills  all  thele  vermin. 

Nothing  is  more  ufual  in  the  Indies  than  clyfters  of  brandy  ig 
the  bilious  colick,  which  make  them  drunk  and  flaring  mad,  as  if 
(wallowed  down  by  the  mouth :  He  affirms  that  he  himlelf,  in 
that  difemper,  had  a  nourifhing  clyder.ofhalf  a  pint  of  Madera 
lack,  warmed  with  the  yolk  of  an  egg  and  a  little  pepper,  given 
him  at  night  3  which  cherifhed  his  bowels,  and  threw  him 
always  into  a  gentle  lleep  and  breathing  fweat  for  l'ome  hours. 

jl  Sand  Flood  at  Downham  in  Suffolk  3  by  Mr.  Tho.  Wright, 

Phil.  Tranl,  N°  37.  p.  722. 

IT  is  not  yet  100  years  lince  thefe  lands  firft  broke  loole  3  their 
original  is  in  a  warren  in  Laken-heath ,  lying  bouth-wefl  and 
by  well  of  Downham,  and  at  the  diltance  of  five  miles  3  in  this 
place  are  large  land  hills,  whole  fwerd  or  furface  of  earth  was 
broken  off  by  violent  bouth-wefl:  winds,  whereby  the  bands  were, 
blown  upon  the  adjacent  lands,  which  alio,  being  of  the  lame 
nature,  and  having  but  a  thin  cruft  of  barren  earth  to  lecure  their 
V©£*  I.  S 
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fand,  were  foon  broke  up,  and  lo  contributed  to  encreafe  the 
mafs.  At  the  firft  eruption,  the  whole  quantity  of  land  could 
not  cover  above  eight  or  ten  acres  5  but  in  the  progrels  of  four 
miles^  it  buried  upwards  of  one  thouland.  And  all  the  qppoli- 
tion  irltiet  with,  was  from  one  farm  houie,  that  Hood  a  mile  and 
a  half  from  its  Iburce:  It  is  now  between  90  and  40  years,  lince 
it  firft  reached  this  town,  where  it  continued  for  10  or  12  years 
without  doing  any  confiderable  mifehief,  becaule  then  its  current 
was  down  hill,  which  ilieltered  it  from  thofe  winds  that  gave  it 
motion  9  but  that  valley  being  once  pail,  it  went  above  a  mile 
up  hill  in  two  months  time,  and  over-run  200  acres  of  very  good 
corn :  It  is  now  got  into  the  body  of  this  little  town,  where  it  has 
buried  divers  tenements  and  other  houfes,  and  deftroyed  all  the 
meadows  and  paiiures  about  it:  Yet  Ibme  check  has  been  given 
it  by  furze  hedges  let  upon  each  other,  as  faft  as  the  land  levelled 
them,  by  which  there  are  land  banks  railed  near  20  yards  high, 
and  by  laving  lome  hundred  loads  of  muck,  and  good  earth  upon 
It,  it  is  reduced  to  good  land:  The  branch  of  the  river  Oufe ,  on 
which  ‘Jjoycnharn  lies,  is  lb  filled  up  with  land  for  three  miles, 
that  it  is  impalpable  for  a  vefifel  of  the  lead  burden :  And  had 
not  the  ftream  mterpoied  to  Hop  its  paffageinto  Norfolk?  it  would 
al lb  h rive  over  run  part  of  that  country,  for,  according  to  the 
proportion  of  its  increafe  in  theie  five  miles,-  which  wastrem  10 
acres  to  1500  or  2000  5  in  ten  miles  of  the  fame  foil,  it  would 
have  reached  to  a  great  extent.  The  fituation  of  the  country,  in 
which  theie  fands°  took  their  rife,  is  eaifnorth-eaft  of  a  part 
of  the  great  level  of  the  Ferns ,  and  is  thereby  fully  expoled  to 
the  rage  of  thole  impetuous  blaibs,  which  yearly  blow  from  the 
oppofite  Quarter,  and  which  are  fuppoled  to  become  ftionger  byp 
the  winds* palling  thro’  io  long  a  trad  without  any  check  3  ano¬ 
ther  thing  that  contributes  to  it,  is,  the  extreme  fandinefs  of  the 
foil,  which  gave  occafion  to  that  llory  of  adions  being  brought 
In  Norfolk ,  for  ground  blown  out  of  the  owner’s  poffeffion. 


Ma^netical  Variations  and  Tides,  rear  Briftol^  by  Capt,  Sam, 
Sturmy.  Phil.  Tranl.  N°  37.  p.-  726. 

CfUNF  15th,  1 666,  captain  Sturmy  made  the  following  obfer* 
J  vations  in  Rownham  meadows  near  Rriftol ,  by  the  water  fide* 
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In  this  table,  the  greated  difference  of  variation  is  14',  and 
taking  the  mean,  for  the  true  variation,  he  concludes  it  to  be 
i°  27'.  He  made  the  lame  oblervations  June  13th,  166 7,  and 
found  the  variation  encrealed  about  6 '  to  the  well:. 

Capt.  Srurmy  allures  from  many  oblervations,  that  the  greated 
fpring  and  annual  tides  there,  are  about  the  equinoxes,  accord¬ 
ing  as  the  moon  is  near  the  full  or  change,  before  or  after  that 
time.  *  .  • 

(  .  * 

An eafy  Help  for  Decayed  Sight.  Phil.  Tranf.  N°  37.  p.  727. 

THE  inventor  of  this  method  was  about  60  years  of  age,  his 
fight  was  much  decayed,  and  he  leemed  to  obierve  a  thick 
fmoke  or  milt  about  him,  and  little  black  balls  dancing  in  the 
air  before  his  eyes 3  he  could  not  didinguifh  the  faces  of  his 
acquaintance,  nor  men  from  women,  nor  keep  the  plain  trodden 
road,  unlels  he  was  led  5  glades  afforded  no  relief,  the  fairelt 
prints  feemed  thro’  fpedlacles  like  blind  prints :  At  lad  he  fell 
upon  the  following  expedient  5  he  took  lpedtacles  of  the  larged 
circles 3  then  taking  out  the  glaffes,  he  put  black  Spanip  leather 
taper-wile  into  the  empty  circles,  and  by  applying  his  eye  to  the 
wider  end,  he  could  read  the  lmalled  print  thro’  the  narrowed 
extremity :  Thcle  empty  tubes  were  made  of  different  lengths, 
and  the  fmaller  ends  of  different  bigneffesj  only  oblerving, 
that  the  fmaller  the  remote  orifice  was,  the  fairer  and 
clearer  the  {mailed  prints  appeared  3  and  the  wider  it  was, 
the  larger  object  it  took  in,  and  lb  required  the  lels  motion  of 
the  hand  and  head  in  reading  5  fometimes  he  uied  one  eye, 
fometimes  another,  and  thus  relieved  them  by  turns  3  for  the 
vifual  rays  of  both  eyes  cannot  meet  in  reading,  when  thus  divid¬ 
ed  by  tubes  of  that  length.  The  lighter  the  duff  of  which  the 
tubes  are  made,  the  lels  cumberlbme  they  prove  3  the  infide  is 
to  be  blackened  with  fomething  that  has  no  ludre  or  glittering  5 
and  they  Ihould  be  lo  contrived  as  to  be  moveable,  that  they 
may  be  lengthened  or  Ihortened,  and  the  orifice  made  narrower 
or  wider,  as  will  be  found  molt  convenient.  Probably,  theie 
tubes  may  be  proper  for  thofe  that  are  lquint-eyed,  whole  eyes 
interfere  3  but  undoubtedly  they  will  yield  great  eale  to  iuch  as 
cannot  well  bear  the  light,  and  perhaps  preierve  the  light  for  a 
longer  time.  All  the  trouble  is  in  ufing  them  for  the  firit  time, 
for  afterwards  by  a  little  practice  they  become  very  ealy. 

Upon  putting  convex-glades  into  the  tubes,  he  found  the 
•prints,  tho’  fomewhat  larger,  yet  not  lb  clear  and  didinff,  as 
when  he  ufed  the  empty  ones :  He  alfo  tound  thofe  leathern 
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tubes  the  be  ft,  that  were  not  faftened  to  the  bone  of  the  fpeo 
tacles  ;  for  as  they  hang  in  that  flight  manner,  they  may  be 
raided  or  bent  down  with  a  touch  of  the  linger,  and  divided  or 
united  to  take  in  the  fame  object. 


Of  the  Antiquity  of  the  Transfudon  of  Blood  from  one  Animat 
to  another .  Phil.  Tranf.  N°  37.  p.  731- 

Tfl  E  R  E*has  been  fome  difpute  about  the  origin  of  trans- 
fudon  ;*both  the  EngUfj  and  French  putting  in  their 
claims  to  the  invention,  the  latter  pretending  that  they  had 
jknown  it  10  years  dnee,  viz.  before  166 8  3  but  there  are  good 
proofs  that  the  former  were  mafters  of  it,  30  years  before  that 
dare :  However,  a  late  Italian  author  undertakes  to  prove, 
transfudon  to  be  of  greater  antiquity,  as  having  been  known 
to  Libavius  upwards  of  5 6  years  ago  5  and  there  is  a  paflage  in 
this  author’s  bDeferfio  Syntagmata  $  Arcanorum  Chymicorum , 
attic  2.  p.  8,  wherein  transfudon  is  defenbed  in  the  plaineft 
terms  poflible;  “  Adfit  (lays  he)  jnvenis  robuftus ,  fanus>  fan - 
“  guine  fpirituofo  plena s :  Adftet  exhauftus  viribus ,  tenuis , 
macilentus ,  vix  animam  trahens:  Magifter  artis  habeat 
tc  tubulos  argenteos  inter  fe  congruentes ,  aperiat  arteriam  robufti 
A  tubulum  infer  at  muniatque 3  mox  A  degroti  arteriam  fmdat, 
“  £5?  tubulum  fesmineum  infigat :  jam  duos  tubulos  fibi  mutuo 
11  applicet ,  £?  ex  fano  fanguis  arterialis ,  calens  fpirituofus 
lt  Joliet  in  agrotum ,  unique  vitce  fontem  offer et  omnemque  lan°* 
guorem  pellet ”  :  That  is,  take  and  transfufe  the  blood  of  a 
found,  robuft,  and  fanguine  [young  man,  into  a  perfon,  wffio  is 
mere  fkin  and  bones,  whofe  flrength  is  quite  exhaufted,  and 
who  with  difficulty  can  fetch  bis  breath  5  for  this  end,  let  the  ope¬ 
rator  open  an  artery  in  both,  and  infert  his  diver  pipes  into  ’em, 
of  fuch  a  length  as  to  enter  into  each  other  5  then  the  arterial, 
warm  and  fpirituous  blood  of  the  found  perfon  will  flow  into 
the  other,  and  at  once  convey  the  fpring  of  life,  and  banifh 
every  languor. 


i 

A  Method  of  making  the  Picture  of  any  'Thing  appear  in  a  light 
Room  3  by  LDr .  Hook.  Phil.  Tranf.  1N°  38.  p.  741. 

MAKE  a  hole  of  about  a  foot  in  diameter,  or  bigger, 
oppodte  to  the  place,  or  wall,  where  you  dedgn  the  pic¬ 
ture  3  without  this  hole  place  the  object  you  would  reprefenty 
in  an  inverted  podtion,  and  by  means  of  looking  glafles  fet 
behind  it,  if  the  objeffc  be  transparent,  reflect  the  rays  of  the 
fun,  in  fuch  a  manner,  that  they  may  pafs  thro’  it,  towards  the 

place 
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place  where  it  is  to  be  reprefented,  and  let  it  be  furrounded 
on  every  fide  with  a  board  or  cloath,  that  no  rays  may  pafs 
befide  it;  if  the  objeCl  be  a  ftatue,  or  living  creature,  it  muff 
be  very  much  enlightened,  by  throwing  the  fun  beams  upon 
it  by  refraction,  reflexion,  or  both  ;  then  place  a  broad  convex- 
glafs  between  the  objeCl,  and  where  it  is  to  be  reprefented,  that 
the  piClure  may  be  formed  diftinCf  ;  the  nearer  its  fituation  is 
to  the  objeCt,  the  more  is  the  piCture  magnified  on  the  wall, 
and  the  further  off,  the  lefs:  If  the  objeCt  cannot  be  inverted, 
as  is  the  cafe  in  living  animals,  and  candles;  then  let  two 
large  glafles  of  convenient  fpheres  be  fo  pofited  at  proper 
diftances,  to  be  found  out  by  trials ;  that  the  reprefentations 
may  be  as  ereCt,  as  the  objeCts  themfelves. 

The  feveral  objeCts,  the  reflecting,  and  refraCting  gkffes, 
and  the  whole  apparatus,  as  alfb  the  perfons  employed  in 
managing  them,  mu  ft  be  placed  without  the  hole,  lb  as  not  to 
be  obferved  by  the  fpeClators  in  the  room. 

The  lame  thing  may  be  done  with  much  more  eafe  in  the 
night  time,  with  torches,  lamps,  or  other  lights  planted  about 
the  objeCts. 


Of  Counterfeiting  Opal;  by  Mr.  S.  Coleprefs.  Phil.  Tranf, 

N°  38.  p.  743- 

AT  Harlem  they  make  counterfeited  opafglafs,  which  iff 
very  lively,  and,  whofe  feveral  colours  are  fuppoled  to 
be  produced  by  different  degrees  of  heat;  when  the  compofi- 
tion  is  thoroughly  melted,  fome  of  it  is  taken  out  on  the  point 
of  an  iron  rod,  which  being  cooled  either  in  the  air  or  water, 
is  colourlefs  and  pellucid,  but  being  put  again  into  the  mouth 
of  the  furnace  upon  the  fame  rod,  and  turned  round  for  a  little 
time,  its  particles  acquire  fuch  various  pofitions,  as  that  the 
light  falling  on  them,  being  varioufly  modified,  reprefents  the 
feveral  colours  obfervable  in  the  true  opal;  and  it  is  remark¬ 
able  that  thefe  colours  may  be  deilroyed  and  reftored  again  by 
different  degrees  of  heat. 


^fhe  Quadrature  of  the  Hyperbola;  by  <Dr .  Wallis  taken  from 
N.  Mercator’i  Logarithm.  Technia  in  Latin.  Phil.  TranC 

:n°  3S- p-  753- 


THE  following  quadrature  of  the  hyperbola  is  very  ele-, 
gant  and  ingenious.  After  M.  Mercator  had  demon  - 
flared  prop.  14,  that,  in  the  hyperbola  M  B  F  (Fig.  1 1  .Plate  l  VA 

whofe 
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whofe  asymptotes  AN,  AH  form  a  right  angle,  the  re&angles 
BIA,  F  H  A,  S  p  A,  &c.  after  drawing  B  I,  F  H,  Sp,&c.  paral¬ 
lel  to  the  aflymptote  A  N,  are  mutually  equal,  and  conlequent- 
ly  their  fides  reciprocally  proportional  5  which  is  the  known  pro¬ 
perty  of  the  hyperbola :  Making  A  I  :=  B I  =  1,  and  H I  =  a  5 

i 

he  fhows  prop.  15,  that  FH  =  1  ^becaufe  that  AH: 


AI  :  :  BI  :  F  H.  i.  e.  1  *4-  a  :  1  :  :  1  •  1— ~  which  is 

1  ~f“  My 

equal  to  1  —  ct  ~j-  —  Cl%  &*,  iSc.  And  fince  this  will 

equally  hold  at  what  diftance  foever  H  be  put  beyond  I,  put¬ 
ting  A  I,  as  before  =  1,  and  making  any  production  of  it,  as 
X  r  —  A,  which  may  be  fuppofed  to  be  divided  into  innumera¬ 
ble  equal  parts,  each  of  which  as  I  p,pq,  &c.  may  be  defigned 
by  aj  therefore  let  Ip,  I  q,  &c.  be  a,  2 a,  3 a,  &c.  till  the  fe- 
ries  terminate  in  A  :  the  right  lines  p  s,qt,  &c.  anfwering  to 
thefe,  comprehending  the  fpace  B 1  r  u  are 


1  — *  a  a1  ~~  az  ~j-  a 4, 

1  —  2 a  4 cl1  —  8 a1  1 6a*,  &c. 

1  —  3 a  -p  ^az  — •  27 az  -j-"  8i^4, 

And  fo  on  to  1  * — A  •*-{—  Az  —  A1  A*, 

Since  then,  1  *-{-  1  -j-  1  -j-  1,  iSc.  to  the  laft  term  =  A 
d  id  *-j—  sa>  to  A  —  '2  A% 

'A*  "“j- •  4-d1  —j"~  9^%  &c*  to  A  —  I  A2 
a*  4“  +  27^3’  &c'  to  A*  ~  i  A 4 

&c.  &c.  &c. 


from  this  he  rightly  infers  prop.  17  that  the  hyperbolic  fpace 
BI  ru  is  “  A  —  -§■  Az  +  f  A3  —  %  A4  -j-  y  A5,  &c.  where¬ 
fore,  affigning  A  2=  I  r  any  value  in  numbers,  and  diftributing 
Into  two  claffes  the  affirmative  powers,  A,  f  A3,  j  A5,  &C. 
and  the  negative  powers,  |  Aa,  £  A4,  &c.  the  aggregate  of 
the  latter  being  fubtra&ed  from  that  of  the  former,  the  re¬ 
mainder  will  be  the  hyperbolic  fpace  B I  r  u, i 

If  you  put  A  =  o,  1.  or  =  o,  2 1,  or  any  other  decimal  frac¬ 
tion,  and  conlequently  lefs  than  1.  that  is  taking  I  r  lefs  than 
AI  =  1,  the  lalt  powers  of  A  become  fo  fmall,  that  they  may 
be  negk&ed,  e.gr.  putting  A I  :=  1  and  I  r  —  0,  21,  then 
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A 

f  A* 

i  A’ 
/  A1 
i  A’ 
rr  A” 


2=  O,  2 1 

=  o, 003087 
=  o,  000081682 
rr  o,  COOOO2572 
rr  o,  C00000088 
rr  o,  000000003 


•f  A*  = 

iA4  = 
#  A6r= 
T  A8  rr 

A  a  10  ■ — 

IO  A  - 


o,  02205 
o,  000486202 
o,  000014294 
o,  000000472 

O,  COOOOOOI6 


rr  BI  ru 


o>  213171345 


O,  022  5  50984 

—  C,I9062036£ 


But  if  the  quadrature  of  the  whole  {pace  B I H  F  whofe  fide 
IH  is  longer  than  A  I,  were  required,  this  method  would  not 
fucceed  lo  well,  for  in  that  cafe  A  being  greater  than  r,  it  is 
plain  that  the  laft  powers  would  be  too  confiderable  to  be  neg¬ 
lected,  to  remedy  which,  fuppofe  the  fpace  H  Fur  was  to  be 
fquared,  and  let  AH  be  of  any  length,  as  either  greater,  lefs 
or  equal  to  A  I,  and  taking  the  point  r  any  where  between  A 
and  H,  let  A  H  rr  1,  and  Hr  -  A,  which  is  to  be  fuppoled 
as  divided  into  innumerable  equal  parts,  each  of  which  —a- 
fince  AH  =  i  the  other  parts  decreasing  continually,  1  —  a, 
1  —  zd,  1  —  3^,  &c.  to  A  r  —  1  —  A3  likewiie,  becauie  of  the 
equal  rectangles  FHA,  urA,  BIA,  &c.  which  fuppofe  rr 

b2  3  H  F  rr  —  and  all  the  reft  — - ,  — — ,  ~ ,  &c.  to  r  u 

5  1  i—a  1 — 2  a  1 


1— 


3  a 


b2, 

———comprehending  the  fpace  H  F ur,  as  appears  from 

JVattis  Arithm.  infinit.  prop.  88.  94,  95 :  And  dividing  bz  by 
1  -r-  a,  the  quotient  will  be  b “  b"  a  -J-  bla 1  — j-  b~a2  1 

bzdl  — ■  bza*,  $$c.  that  is,  r  f  x  1  -j-  a  -p  a2  -}-•  az  -p 
and  all  the  other  right  lines  between  H  F  and  ru  will  be 
1  *~j—  cl  ‘-■j— •  ci‘  — j—  d*  *~p  d^y  &tc. 

1  -p  id  -p  4 a2  -j-  8 dl  16 


And  fo  on  to 


O  A  ^  X 

i  -j-  3 a~f~  ya*  -j-  27  a*  -T-  81  a*,  K^cX 
1  ~4-  X  ~p  Az  -j-  A*  +  A 4,  &c. 

And  the  lum  A  --j-  \  A^  -j-  ■§•  A 3  ‘-j-  4  A4  -j-  J  A5,  && 
%  b2  ~  FH  ru  by  Arith.  infinit .  prop .  64. 


JS.gr. 
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o,  si,  A I 


J# 

E.  gr-  Let  A  H  =  i,  H  r  —  A 
and  therefore  b1  —  o,  oi,  then 


£ 


- b 


o, 


A  =  O,  2  I 
f  A1  —  o,  02205 
f  A5  —  o,  003087 
f  =  o,  ©00486203 
I  AJ  ~o,  000081682 
~  A6  =  o,  000014294  -]-« 
t  A7  r=  o,  000002573 
i  A8  =  o,  000000473 . — 
y  A9  2=  o,  000000088  -j~ 

1  A  >0-0)  OOOOOOOI7  - - 

:  o,  000000003  -j- 


JO  A 

-L  A  sr 

1 1 


& 


'  their  Sum  —  o,  235722333  x  bv  =  —  o,  c  1  t=z  o,  00 ' 
„  3  5  7  2 2  3  3  3  —  F  H  r»,  of  which  1  —  A  H  G  N  a  fquare,  if 
A  be  a  right  angle,  or  a  rhombus  if  A  be  an  oblique  angle  3 
all  which  may  not  only  be  accommodated  to  the  conftmffcion 
of  logarithms,  but  alfo  for  finding  their  fum;  for  putting 
A  H  2=  r,  A  I I  B  and  the  plane  B  1  H  F  ===  pi.  pi  — 
V  -  hl  will  be  -  B  I  />  S  —f—  B I  qt  —7—  B 1  r  till  it 

terminate  in  B I HF  5  if  you  begin  not  at  B  I,  but  on  either  fide 
of  p  S;  putting  f  H  =  a  and  p  S  FH  p  /,  it  will  uni- 
¥erfally  hold,  p  St q  ~{- p S &  r,  &c.  to p  SFH2: plane  —  a 
of  which  1  —  AH*. 

'Experiments  of  infufing  Medicines  into  Human  Veins,  Phil, 

Tranf.  N°  39.  p.  7 66. 

M  Smith  phyfician  at  Dantzick  inje&ed  alterants  into  the 
•  veins  of  three  perfons,  the  one,  lame  of  the  gout,  the 
other,  extremely  appople&ical,  and  the  third,  troubled  with 
that  odd  diftemper,  the  plica  polonica :  The  fuccefs  of  this 
was  5  that  the  gouty  man  found  himfelf  well  next  day,  and 
fhortly  after  went  to  work  3  the  appopleflical  patient  has  had 
no  paroxyfm  fince;  and  the  feveral  fores  caufed  by  the  plica 
polonica  are  healed. 

A  further  Account  of  the  Mendip  Mines  5  by  Mr.  Glanvih 

Phil.  Tranf.  N°  39.  p.  7(57. 

MR.  Glanvil  fays,  he  has  been  informed  by  experienced 
miners,  that  the  veins  fometimes  run  up  into  the  roots 
of  trees,  yet  they  obferved  no  difference  at  the  top,  with  refpefl 

"  to 
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to  the  other  trees,  into  whofe  roots  no  fuch  veins  run$  the 
water  is  efteemed  healthy  to  drink,  and  to  drefs  meat  irij  the 
fnow  and  froft  near  the  groves  melt  quickly,  but  continue 
longer  at  greater  difiances  5  when  a  mine  is  very  near  the  fur- 
face,  the  graft  is  obferved  to  be  yellow  and  difcoloured.  Some 
ufe  the  Virgula  eliminator  i  a $  but  experienc’d  workmen  have 
no  value  for  it  5  yet  they  iay,  when  rhe  mine  is  open,  they 
may  guefs  by  it,  how  far  the  vein  leads:  White,  yellow,  and 
mixt  earth  are  leaders  to  the  country,  as  they  call  it  ^  change¬ 
able  colours  always  encourage  their  hopes :  They  fometimes 
dig  twelve  fathom  deep,  before  they  meet  any  ftonesj  at  other 
times,  when  there  is  a  fiony-reak  at  top,  they  light  on  the  ore 
juft  under  the  l'werd  or  furface  of  the  grals,  and  which  reaches 
down  to  40  fathoms  5  a  black  ftone  is  a  bad  prefage,  for  it  leads 
to  a  Jam,  which  is  a  black  thick  ftone,  that  hinders  their 
work  5  a  grey  clear  dry  one,  they  account  beft;  they  feldom 
meet  with  damps  ;  if  in  finking,  they  come  to  wet  moorilh 
earth,  they  look  for  a  Jam,  and  expert  to  be  clofed  up  with 
rocks  •  they  guefs  at  the  nearnefs  by  ftiort  brittle  clay,  for  the 
tough  is  not  leading.  The  ore  is  fometimes  fhallow  and  fome¬ 
times  14  or  20  fathoms  deep  •  they  follow  a  vein  inclining  to 
fome  depth,  when  it  runs  away  in  flat  binns ;  their  draughts 
are  14  or  16  fathom,  till  they  come  to  a  ftone,  where  they  call 
afide  a  draught  called  a  cut :  Then  they  link  plum  again  four 
or  five  cuts,  one  under  another;  they  find  are  at  50  fathom  ; 
their  beft:  reaks  are  north  and  fouth  ;  eaft  and  wreft  are  good, 
tho’  not  fo  deep.  The  groove  is  4  foot  long,  2  |  foot  broad, 
till  they  meet  a  ftone,  when  they  carry  it  as  far  as  they  can  ; 
the  groove  is  fupported  by  timber ;  and  W’hich  lafts  very  long, 
for  that  which  has  been  ufed  for  above  200  years,  will  ferve  in 
new  w’orks  ;  it  is  tough  and  black,  and  being  expofed  for  2  or 
3  days  to  fun  and  wind,  will  fcarcely  yield  to  an  ax.  For  the 
fupply  of  frefh  air,  they  have  boxes  of  elm  exadftly  clofed,  of 
about  fix  inches  in  the  clear,  by  which  they  carry  it  down 
above  20  fathoms  3  but  when  they  come  to  ore,  and  need  an 
air-fhaft,  they  fink  it  at  the  diftance  of  four  or  five  fathoms, 
and  of  the  fame  falhion  with  a  groove,  for  drawing  ore  as  well 
as  air.  They  ufe  leathern  bags  of  8  or  9  gallons  each,  and 
pulled  up  by  ropes,  to  drain  the  water  :  If  they  find  a  Smcalkt, 
they  drive  an  adit  on  a  level,  till  it  is  dry.  If  they  cannot  cut 
the  rock,  they  anneal  it  with  fire,  laying  on  wood  and  coal,  and 
the  fire  is  fo  contrived,  that  they  leave  the  mine  before  the 
operation  begins,  and  they  find  it  dangerous  to  enter  again, 
Vol.  I.  c  T  "  before; 
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before  It  is  quite  cleared  of  the  fmoak,  it  proving  mortal  to 
forae.  Their  beetles,  axes,  wedges,  &c.  unlefs  they  are  io 
tempered,  as  to  make  an  impreffion  on  the  head  of  an  anvil, 
are  not  fit  for  their  purpofe  5  and  yet  they  fometimes  break 
them  in  an  hours  time,  and  others  laft  three  or  four  days. 
They  work  in  frocks  and  wafte-coats,  by  tallow  candles,  14  or 
1 5  to  the  pound,  and  if  they  have  air  enough,  a  candle  lafts 
three  hours.  When  a  vein  is  loft,  they  drive  two  or  three  fa¬ 
thoms  in  the  breaft,  as  the  nature  of  the  earth  directs  them  : 
They  convey  out  their  materials  in  elm-buckets  pulled  up  by 
ropes,  holding  about  a  gallon  $  and  they  make  their  ladders  of 
ropes.  The  ore  lometimes  runs  in  a  vein,  and  fometimes  difi- 
perfed  in  banks ;  it  often  lies  between  rocks,  being  fometimes 
hard,  and  lometimes  milder  j  they  have  often  branched  ore  in  the 
fpar  •  there  is  about  the  ore,  fpar,  chalk,  and  foft  mealy  white 
ftone,  marted  with  ore,  and  called  Crootes ;  the  fpar  is  white, 
tranfparent,  and  brittle  as  glafs  ;  the  chalk  white  and  heavier 
than  any  ftone  5  the  vein  lie's  between  the  coats,  and  is  of  different 
breadths  •  it  breaks  off  fometimes  in  an  earth,  called  a  (leading 
led,  and  may  be  found  again  in  the  fpace  of  a  fathom  or  two, 
keeping  the  fame  diredfion  5  it  fometimes  terminates  in  a  dead 
clayey  earth,  without  croot  or  fpar,  and  fometimes  in  a  rock, 
called  a  fore-ftone.  The  cleared:  and  heavieft  ore  is  the  beft  5 
36  hundred  weight  may  yield  a  tun  of  lead.  They  beat  the 
ore  with  a  fiat  iron,  cleanfe  it  in  water  from  the  dirt,  fift  it 
thro’  a  wire-fieve,  the  ore  falls  to  the  bottom,  and  the  refule 
lies  at  top:  And  thefe  are  the  preparations  previous  to  its  fu- 
fion^  for  that  purpofe  they  have  a  hearth  about  five  foot  high, 
fet  on  timber,  and  to  be  turned  round  like  a  wind-mill,  to 
avoid  the  inconvenience  of  fmoak,  upon  the  fluffing  of  the 
wind  5  the  hearth  contains  half  a  bulk  el  of  ore  and  coal,  with 
bellows  on  the  top  $  the  charcoal  is  laid  upon  the  hearth, 
where  the  ore  is,  and  dry  gadds  at  top,  called  white  coals  j  on 
the  fide  of  the  hearth  is  a  fink,  that  holds  about  1  \  hundred. 
Into  which  the  lead  runs  j  then  it  is  caft  into  fund,  in  which  it 
forms  itfelfinto  font's  5  they  have  a  bar  to  ftir  the  fire,  a  fhovel 
to  throw  it  up,  and  a  ladle  heated  red  hot,  to  throw  out  the 
melted  metal.  One  melting  is  Tufficienr,  and  the  beft,  which 
is  diftinguifhed  by  its  weight,  melts  firft.  There  is  a  flight  in 
the  fmoke,  which,  falling  on  grafs,  poifons  cattle,  it  is  fvveet 
upon  the  lips  5  if  carried  home,  it  will  kill  rats  and  mice  5  and 
if  it  is  mixt  with  a  running  ftream,  it  will  poilon  cattle,  even 
after  &  courfe  of  3  miles  5  what  of  this  flight  falls  on  the  land. 
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they  gather  up  to  melt  in  a  flag-hearth,  and  make  Jhot  and 
iheet  lead  of  it.  They  fometimes  And  flags,  four  or  five  foot 
under  ground.  As  to  fubterraneous  Daemons  they  never  flaw 
any,  but  fometimes  they  have  heard  knockmgs  beyond  their 
own  works,  which  when  followed,  afforded  plenty  of  ore. 
And  one  King  of  Wells  found  in  his  groove  a  piece  of  ore,  in 
which  they  fmcied  the  ihape,  eyes,  arms,  legs,  full  breafl  of 
a  man,  &c-  it  was  about  four  inches  in  length,  and  the  mine 
proved  rich. 


Ofleocolla  about  Frankfort  on  the  Oder  and  an  extraordinary 
Sort  of  Snow  5  by  J.  Chriflopher  Beckman.  Phil.  Tranfl 

N°  5 9-  P-  77 1- 


/T  Steocolla  or  glue-bone  is  found  to  grow  in  a  Tandy,  yet  not 
”  gravelly  foil,  and  not  at  all,  as  far  as  is  known,  in  any 
rich  or  clayey  ground  5  it  fhoots  into  the  earth  about  10  foot; 
the  branches  grow  commonly  flreight,  and  fometimes  they 
fpread  fide  wife  5  fome  of  them  are  thicker,  and  fome  more 
ilender,  efpecially  as  they  are  more  diffant  from  the  common 
item,  which  laft  is  ufualjy  of  the  thicknefs  of  an  ordinary  arm 
or  leg,  and  the  branches  as  thick  as  one’s  little  finger :  On 
the  fand,  which  is  every  where  elfe  yellowilh,  appears^  whi- 
tifh  fatty  fand,  which,  if  dug  into,  has  under  it  a  dark,  fatty, 
and  fome  what  moift  and  putrid  matter,  like  rotten  wood,  and 
called  the  flower  of  the  Ofleocolla  ;  the  Ofteocolla  being  thus 
found,  is  entirely  foft,  yet,  rather  friable  than  duffile:  where¬ 
fore,  to  get  it  whole  with  its  branches  out  of  the  earth  ;  the 
land  muft  be  carefully  removed,  and  being  expoied  to  the  fun 
for  half  an  hour  or  longer,  it  grows  as  hard  as  it  is  found  in 
the  Ihops ;  it  Teems  to  be  a  kind  of  marl,  or  to  have  great 
affinity  to  it. 

The  fame  gentleman  obferved  an  unufual  fort  of  fnow,  it 
had  none  of  the  ordinary  figures,  but  was  made  up  of  little 
pillars ;  iome  whereof  were  tetragonal,  and  fome  hexagonal, 
with  a  neat  bafis;  on  the  top  they  were  fomewnat  larger,  like 
the  heads  of  columns  ;  it  may  properly  enough  be  called  nix 
column  ark. 


39*  p-  774' 


fhe  Virtue  of  Antimony.  Phil.  Tranfl  Nf 

UPON  giving  an  ounce  at  a  time  of  crude  antimony  to  a 
boar,  and  putting  him  into  the  ffye,  it  was  obferved  he 
would  ~ 

it  was  litewue  tounci  antimony  win  cure  a  pi 


putting 

fatten  a  fortnight  before  another  that  had  no  antimony  ; 
like  wife  found  antimony  will  cure  a  pig  of  the  meafles* 

T  2 


whenc, 
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whence  it  appears  to  be  a  great  purifier  of  the  blood  3  a  lean 
and  fcabby  horfe,  that  could  not  be  fattened  by  any  keeping, 
on  giving  him  antimony  every  morning  for  two  months,  be¬ 
came  exceeding  fat,  and  upon  the  fame  keeping  as  formerly  3 
a  horfe,  with  running  legs,  after  the  fafcines>  was  cured  by 
giving  antimony  for  a  week. 

The  manner  of  ufing  it  is  this:  Take  a  drachm  of  powdered 
crude  antimony  for  one  horle,  and  ihake  it  among  his  oats  in  a 
morning,  or  make  it  into  balls. 


Magnet ical  Variations  predicted  3  by  Mr 4  Hen,  Bond.  Phil. 

Tranf.  N°  40.  p.  789. 


MR.  Boh'dj  having  formed  to  himfelf  an  hypothecs  of  the 
variations  of  the  needle  has,  in  order  to  verify  that  fup*- 
polition,  calculated  the  following  table. 


Years 

Variat. 

Years 

Variat. 

Years 

Variat. 

u 

ell 

w 

eft. 

wed: 

1 66$ 

0 

1 

56' 

1703 

0 

7 

1710 

8° 

0  *> 

16  70 

18 

1704 

7 

45 

1 7-1 1 

8 

8 

4l 

1680 

4 

CO 

I7°5 

7 

5° 

1712 

49 

1690 

5 

39 

170  6 

8 

8 

1 

1713 

8 

5^ 

1 7  CO 

7 

10 

T7°7 

9 

J7*4 

9 

4 

1701 

7 

19 

1 708 

8 

T7 

I7I5 

9 

11 

1 702 

7 

28 

I7°9 

8 

"The  true  uje  of  the  Lymphatic  Veffels  3  by  M.  Louis  de  Bills. 

Phil.  Tranf.  N°  40.  p.  791. 


THE  lymphatic  veffels  have  two  coats,  between  which 
are  innumerable  very  fmall  and  fine  filaments,  reiem- 
bling  the  mofs  of  trees,  and  without  any  valves,  containing  a 
nutricious  juice  conveyed  into  all  the  parts  of  the  body,  by  a 
motion  from  the  centre  to  the  circumference 3  which  returning 
again  by  the  internal  pipes,  that  are  furnifhed  with  valves,  is 
then  no  longer  lymph,  but  ferment  3  which  preferves  and  fer¬ 
ments  the  blood,  being  conveyed  into  it  by  a  motion  contrary 
to  the  former,  viz.  from  the  circumference  to  the  center. 

M  .de  Bills  affirms  to  have  fhowed,  that  thefe  filaments  carry 
their  lymph  to  the  glands,  between  the  two  coats,  and  that  at 
the  lowed:  extremity  of  thele  glands,  the  ferment- veffels  take 
their  rife  :  He  alfo  affirms,  that  the  greateil  part  of  the  chyle 
is  diicharged  between  the  tunicles  of  the  veins,  arteries, 
lymphatics,  membranes  and  veffels  in  the  mefentery,  to  be 
conveyed  into  all  parts  of  the  body,  both  external  and  internal. 
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Of  the  Tides,  "Whales,  ££V.  at  Bermudas  3  by  Mr.  R.  Stafford. 

Phil.  Tranl'.  N°  40.  p.  792. 


TH  E  tides  at  'Bermudas,  rile  not  above  five  foot, .  and  that 
only  at  one  fealon  of  the  year,  viz.  between  Michaelmas 
and  Ch  rift  mas  5  at  other  times  not  above  three  foot.  It  is  high 
water  about  an  hour  after  the  moon’s  riling,  and  an  hour  after 
her  letting  5  it  flows  in  from  the  north-weft,  and  runs  nearly  lbuth- 
eaft  ’  and  it  is  high  water  fooneft  in  that  part  that  lies  moft  to 
the  north-weft  3  but  the  tides  do  not  ebb  and  flow  that  courle 
quite  round  the  coaft,  which  may  be  owing  to  points  ot  lands  or 
ihallows,  that  divert  its  north- weft  and  louth-eaft  courle. 

There  are  great  numbers  of  whales  about  Bermudas  va  March y 
-April,  and  May :  The  females  have  plenty  of  milk,  which  their 
young  ones  fuck  out  of  teats,  that  grow  by  their  navels  5  they 
have  no  teeth,  yet  they  feed  on  mofs  growing  on  rocks  at  the 
bottom  of  the  lea,  for  the  above  mentioned  three  months,  and  no 
other  l'eafon  of  the  year  5  and  when  that  is  eaten  up,  the  whales 
retire 5  thele  they  kill,  on  account  of  their  oil;  there  have  been 
Sperma  ceti  whales  driven  on  the  fhore,  which  Sperma  covers  all 
their  body 3  they  have  ieveral  teeth,  about  as  big  as  a  man’s  wrift  3 
are  extraordinary  fierce  and  fwift,  ftrong  and  inlaid  with  flnews 
all  over  their  body,  which  may  be  drawn  out  to  the  length  of  30 
fathoms. 

Some  of  the  inhabitants  live  to  upwards  of  100  years,  and 
many  to  100,  and  they  die  of  age  and  weaknels  rather  than  any 
difeale  •  the  air  is  fweet  and  pleafant,  and  the  diet  coarle.^ 

Spiders  lpin  their  webs  here,  between  trees  that  Hand  leven  or 
eight  fathoms  alunder,  which  they  do  by  darting  them  into  the 
air,  and  the  wind  carries  them  from  one  tree  to  another  3  this  web, 
when  fimllied,  will  enfnare  a  bird  as  big  as  a  thrufh. 

The  houfes  are  thatch’d  with  the  leaves  of  the  ‘Palmetto,  feme 
of  which  are  eight  or  ten  foot  long,  and  near  as  broad. 


Of  poli fning  Glafles  by  a  turn  Lath,  and  cf  an  extraordinary 
burning  Glals.  Phil.  Tranf.  40.  p.  795. 

AT  Paris  there  is  an  artift,  who  polifhes  optic  glafles  on  a 
furn  Lath,  with  the  fame  facility  as  he  turns  wood. 
Signor  Seltalla  caufed  a  burning  glals,  of  feven  foot  in  diameter, 
to  be  made  at  Milan  3  he  pretends  to  make  it  burn  at  the  dit- 
tance  of  3  3  foot. 


of 
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Of  the  Cochined  Fly.  Phil.  Tranf  N°  40.  p.  75>6- 

IT  is  generally  thought,  that  the  cochineel  comes  out  of  a 
fruit  called  the  priclcle-pear,  having  a  leaf  of  a  flimy  nature, 
and  a  blood-red  fruit,  full  of  feeds,  which  give  a  dye  aimed  like 
Brdfiletto  wood,  that  perifhes  in  a  few  days  by  the  fire  5  but  the 
infe£t  ingendred  of  this  fruit  or  leaves,  gives  a  permanent  tinc¬ 
ture,  as  is  generally  known. 

There  is  a  berry  in  Bermudas  and  New  England ,  called  the 
Summer -Ifland  Reed-weed ,  as  red  as  the  prickle-pear,  giving 
much  the  fame  tindure,  out  of  which  come  worms,  that  after¬ 
wards  turn  to  flies,  fomewhat  bigger  than  the  cochinecl-fly,  and 
feeding  on  the  berry  3  and  laid  to  yield  a  colour  no  ways  inferior 
to  that  of  the  cochineel,  and  much  exceeding  it  in  medicinal 
virtue :  It  might  be  offered  to  try,  whether  this  berry  might  not 
grow  in  England 3  and  whether  of  the  berry  of  Brafiletto  wood 
a-like  infect  might  not  be  obtained  in  relped  of  colour  5  and 
whether  a  fading  tindure,  yielded  by  fome  vegetables,  might 
not  be  fixed,  by  caufing  fuch  a  fermentation,  as  might  engender 
infers,  giving  the  colour  of  their  original,  that  would  hold  in 
grain  3  in  order  to  breed  infers  out  of  herbs,  for  it  is  they  that 
yield  the  belt  tindure,  dry  them,  or  damp  them  till  they  run  no 
more  juice,  and  let  them  dry  in  the  fun,  or  in  a  proportionable 
heat  5  or  if  already  dried,  infule  them  in  water,  in  a  land  heat  for 
24  hours  5  then  evaporate  the  w?ater,  till  the  infufion  be  as  thick 
as  a  fyrupj  but  for  this  ufe,  drain  them  not  from  their  foeces  5 
then  take  this  mafs,  and  put  it  into  an  earthen  or  wooden  veffel 
covered  with  draw,  but  not  too  clofe,  lo  as  to  exclude  the  air 
entirely  3  then  put  the  veflel  in  a  pit  in  a  iliady  place,  and  put 
about  it  fome-  wet  leaves,  or  fome  fuch  putrefying  fluff,  and 
over  it  a  board,  and  on  that,  fome  flraw  or  the  like  3  and  it  will 
produce  a  fhelly  worm,  and  then  a  fly  of  the  tindure  of  the  con¬ 
crete,  but  more  lading,  and  fomewhat  heightening.  As  for 
berries,  damp  and  boil  them,  evaporating  them  to  the  confidence 
of  a  thick  juice,  and  do  with  them  as  above.  As  for  woods,  infule 
them  in  water,  after  pulverizing  them,  and  boil  out  their  tinc¬ 
ture,  and  evaporate  the  water  to  the  fame  confidence  as  above. 
The  flies  will  play  about  the  fide  of  the  veflel,  and  the  lurface 
of  the  matter  3  thefe  you  are  to  take,  and  kill  in  a  warm  pan  or 
dove,  and  fo  dry  and  keep  them. 


A  Bullejr 
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A  Bullet  'voided  by  Urine  3  by  Dr .  Nath.  Fairfax.  Phil.  Tranf. 

N°  40.  p.  803. 

ON  E  G.  Eliot  of  Mendlepam  in  Suffolk,  being  affixed  for 
many  years  with  gripings  in  the  bowels,  W’as  periuaded  to 
1  wallow  two  bullets,  whereupon  die  found  immediate  cafe  5  but 
afterwards  her  pains  returned  and  increafed  ;  in  the  fit  was  admi- 
niflred  to  her  a  dofe  of  lady  Holland's  powder  in  poftet  drink, 
which  wrought  gently  5  but  fhe  paftthat  night  in  exceflive  pains 
with  vomitings  3  and  next  morning  fhe  diicharged  by  urine  a 
gravelly  Hone,  of  a  colour  between  yellow  and  red,  but  on 
Hr  iking  off  its  outer  cruft  with  a  hammer,  they  found  it  to  be  a 
bullet  of  a  brafs  colour  3  on  the  outfide,  and  on  cutting  into  it 
with  a  knife,  it  proved  to  be  lead,  which  being  diicovered, 
could  eafilv  be  accounted  for. 

The  doflor  would  from  this  inftance  infer,  that  there  is  a 
paffage  from  the  ftomach  to  the  bladder,  bolides  what  anatomifts 
have  hitherto  accounted  for  3  for  it  feems  to  be  beyond  difpute, 
that  the  bullet  came  not  to  the  Ureters ,  by  the  veins,  arteries, 
nerves,  or  lymphaeduefts;  and  what  confirms  fuch  a  paflage  from 
the  ftomach  to  the  bladder,  is,  that  many  find,  that  on  drink¬ 
ing  four  or  five  glaffes  of  Rhenijb  wine,  within  lefs  than  a  quar¬ 
ter  of  an  hour,  they  will  have  a  ftrong  inclination  to  make  wa¬ 
ter,  efpecially  if  the  body  has  been  a  little  in  motion:  Now,  it 
feems  icarce  conceivable,  that  it  fhould  pafs  thro’  the  la&eals, 
veins,  heart,  and  arteries,  and  be  fecreted  from  the  blood  in  lb 
fhort  a  compafs  of  time. 

Tides  obferved  in  Hong-road,  four  Miles  from  Briftol;  by  Capt . 
Sam.  Sturmy.  Phil.  Tranf  N°  41.  p.  813. 

CAPT.  Sturmy  obferved  the  annual  fpring-tides  to  fall  out  in 
March  and  September ,  either  at  that  tide  immediately  pro¬ 
ceeding  the  fun’s  ingrefs  into  the  equinoctial  points  of  Aries  and 
Libra \  or  the  next  tide  after,  according  as  the  moon,  at  that 
time,  is  near  her  full  or  change ;  and  then  the  tide  riles  to  about 
7  -f-  fathoms,  or  45  foot  3  and  the  loweft  neap-tides  are  at  25  foot. 
The  loweft  neap  makes  the  higheft  fpring,  unlefs  the  north-eaft 
winds  blow  hard,  and  fo  keep  back  the  tides;  and  the  contrary 
winds,  if  they  alio  blow  hard,  make  the  higheft.  The  diurnal 
tides,  from  about  the  latter  end  of  March ,  till  the  latter  end  of 
September ,  are  about  a  foot  and  three  inches  higher  in  the  even¬ 
ing  than  in  the  morning;  that  is,  if  it  be  high-water  after  the  fun 
is  paft  the  meridian,  or  in  the  tides  between  noon  and  midnight ; 

but 
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but  from  Michaelmas  to  Lady- day  the  contrary  is  obferved,  the 
day  tides  being  then  higher  by  1 5  inches  than  the  night  tides,  or 
the  tides  between  midnight  and  noon  5  and  this  proportion  holds 
in  both,  after  the  gradual  increafe  of  the  tides  from  neap  to  high- 
eft  fpring,  and  the  like  decreafe  of  their  height  till  neap  again. 
The1  higheft  menftrual  fpring-tide  is  always  the  third  after  the 
full  or  change  3  unlefs  it  be  fcept  back  by  north-eaft  winds.  It 
has  been  often  obferved  here,  that  it  flows  at  change,  when  the 
moon  is  eaft-ibuth-eaft,  the  tide  flowing  in  for  five  hours,  and 
ebbing  leven  hours  5  io  that  there  is  1  i  hours  difference  by  the 
old  tables,  which  fay,  it  flows  only  to  the  moon’s  being  eaft  and 
weft '  an  error  that  ought  by  all  means  to  be  corre&ed.  There 
is  fome  odds  in  reckoning  the  tides  by  the  moon’s  bearing  at  full 
or  change 3  for  about  that  time,  only  the  rule  will  hold  3  but  from 
the  change  to  the  quarters,  and  from  the  full  to  the  quarters 
again,  in  the  neap-tides,  it  does  not  flow  here  fo  long  by  two 
points  of  the  compafs.  It  neither  flows  nor  ebbs  equal  fpaces  in 
equal  times  3  but  its  velocity  is  greateft,  at  the  beginning  both  of 
flood  and  ebb,  and  fo  gradually  decreales  to  full  or  low  water  3 
and  this  is  obfervable  in  the  fpring  tides  only,  as  may  be  feen  by 
the  following  table, 


•r  Time 

Height. 

PTime. 

Height. 

I  h.  m. 

f.  inch. 

1 

j  h.  m. 

f.  inch. 

1  0  1  s 

2  7t 

3  00 

2  3  ' 

0  30 

2  6 

0  15 

2  2 

0  43 

2  6 

0  30 

2  1 

1  00 

2  6 

CJ3 

C 

0  45 

2  1 

<  0 15 

2  6 

O 

4  00 

2  1 

*  0  30 

2 

0  1 5 

1  9 

0  45 

2  5 

0  30 

1  8 

2  00 

2  5 

0  45 

1  8 

0  15 

2  3 

5  00 

1  8 

0  3° 

2  3 

5  00 

44  1 

L°  +5 

1  2  3 

~a 
S3 


u 


Time.Height.f 

h.  m. 

f.  inch. 

0  15 

2  7d 

0  30 

2  6 

0  45 

2  6 

1  CO 

2  6 

2  00 

9  0 

3  00 

8  0 

4  00 

6  0 

5  00 

5  0 

6  00 

4  0 

7  00 

3  0 

7  00  I44  io£ 

The  ufual  number  of  tides  from  one  new  moon  to  the  fucceed- 
ing,  or  from  full  to  full,  i’s  5  9.  in  the  Severn,  2 o  miles  above 
Sriftol,  near  Newt; ham,  and  1 60  miles  from  its  mouth,  the 
bead  of  the  flood,  in  fpring-tides,  riles  nine  foot  high,  like  a  wall, 
and  lo  runs  for  many  miles  together,  covering  all  the  lhallows 
that  were  dry  before  3  and  then  all  luch  veflels  as  lie  m  the  way 
of  thefe  head-tides  or  Soars ,  as  they  are  popularly  called,  are 
commonly  o verier,  or  driven  on  the  banks :  It  flows  there  omy 
for  two  hours,  and  18  foot  high,  and  it  ebbs  10  hours. 

Obfer* 
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Qhjervcttiom  in  a  Voyage  from  Spain  to  Mexico.  Phil.  Tranf. 

N°  41.  p.  817. 

THIS  obferver  gives  an  account  of  a  famous  cave,  fome 
leagues  to  the  north-well  of  Mexico ,  gilded  all  over  with 
a  kind  of  leaf-gold,  which  had  deluded  many  Spaniards  with  its 
promifing  colour,  for  they  could  never  reduce  it  into  a  body, 
either  by  quicklilver  or  fufion;  and  going  one  morning  thither, 
with  an  Indian  for  his  guide-  he  found  its  filiation  lomewhat 
high,  and  in  a  place  very  proper  for  the  generation  of  metals - 
as  he  ^ntred  into  it,  the  light  of  the  candle  loon  dil  covered  on 
all  lides,  but  efpecially  over  his  head,  a  glittering  canopy  ofthele 
mineral  leaves 5  at  which  he  greedily  l'natching,  there  fell  dowfi 
a  vail  lump  of  land,  that  not  only  put  his  candle  out,  but  almoffc 
blinded  him:  And  calling  out  with  a  loud  voice  to  his  Indian , 
who  Hood  at  the  entry  of  the  cave  5  as  being  afraid  of  fpirits 
and  hobgoblins  ;  there  rebounded  within  thole  hollow  caverns 
iuch  thundring  and  redoubled  echo’s,  that  the  Indian ,  imagining 
he  had  been  wreltling  with  lome  infernal  gholts,  loon  quitted  his 
ilation,  and  thereby  left  a  free  paffage  for  lome  rays  of  li^ht  to 
enter,  and  to  lerve  him  for  a  better  guide*  his  fight  was  a  little 
affebled  by  the  corrofive  acrimony" of  that  mineral  dull-  but 
upon  re -lighting  his  candle,  he  proceeded  in  the  cave,  and  heap- 
ed  together  a  quantity,  of  the  mineral  mixt  with  land,  and  leraped 
ofi  from  the  furface  ot  the  earth  lome  of  the  glittering  leaves 
none  of  which  exceeded  the  breadth  of  a  man’s  nail  •  with  the 
Jeall  touch,  they  were  divided  into  many  lefler  lpangles,  and 
with  a  little  rubbing  they  left  his  hand  all  gilded  over/  He 
began  to  make  experiments  on  the  land,  which  had  been  the 
matrix  of  the  mineral,  after  the  ordinary  way  uled  in  the  I  dies 
which  was,  to  put  it  into  a  flrong  reverberatory  fire,  and  ob- 
lerve  the  colour  of  the  fumes  3  but  on  account  of  its  adult  drinels 
it  afforded  none  *  then  he  proceeded  to  another  method,  which 
was  to  boil  it  in  water;  and  obferving  the  Mcali ,  left  after  eva¬ 
porating  the  water,  he  found,  that  it  abounded  rather  in  a  fuff 
phurous  unfluofity,  than  a  faline  acrimony;  upon  this,  he  applied 
nrll  the  quicklilver,  mingled  with  the  ordinary  magilieries  of 
that  country,  to  curb  and  break  the  force  of  thelulphur;  but 
perceiving  thefe  ineffectual,  he  quickened  the  mercury  with  the 
Caput  Mortuum  of  vitriol  and  laltpetre,  a  iecret  amoncr  miners 
but  without  any  luccels;  then  he  boiled  the  mixture  over  the 
fire,  but  all  to  no  purpofe ;  lo  froward  was  it,  that  it  could  not 
be  brought  to  receive  mercury,  either  by  fair  or  foul  means:  At 
Vol.  I  U  •  Hit 
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laft  he  tried  it  with  a  corrofive  of  ordinary  feparating  water,  im¬ 
pregnated  with  common  fait,  and  it  made  a  iolution,  like  that  oF 
gold  5  but  on  evaporating  the  ^Aqua-fortis^  there  only  remained 
behind  a  yellowifh  dirt,  out  of  which,  with  diftilled  vinegar, 
and  its  own  tartarous  lalt,  a  tinflure,  more  curious  than  ufeful. 


was  extrafled, 

To  this  he  fubjoins  an  account  of  the  grand  ufe  of  mercury, 
in  feparating  fiver  in  the  Indies  5  that  metal  being  generated,  as 
commonly  it  is,  in  certain  rocky  liones,  abounding  with  bitumi¬ 
nous  and  corrofive  mixtures,  it  is  impoffible  to  free  it  wholly 
from  its  corrupt  matrix,  by  violent  melting,  whatever  auxiliary 
ingredients  may  be  added,  as  lead  and  artificial  ialts,  becaule, 
thefe  fulpKurous  and  vitriolic  compounds,  melting  together  with 
the  filver,  lublime  part  of  it  away  in  a  volatile  fume  by  their 
corroding  acrimony,  and  calcine  and  vitrify  what  remains ,  in 
this  cafe,  the  ufe  of  quickfilver  is  found  very  advantageous,  which 
is  briefly  as  follows:  Having  reduced  the  ore  into  fmall  parts, 
they  calcine  it  fir  11  in  a  reverberatory  furnace,  and  with  a  moderate 
Are,  for  fear  of  fufion  5  this  calcination  lerves  chiefly  to  free  the 
mineral  from  what  may  hinder  the  operation  of  the  mercury  5  and 
by  the  colour  of  the  fumes  is  difcovered,  what  corrofive  mixtures 
it  chiefly  contains,  befides,  that  it  is  made  more  tradable  under 
the  mill-ftone,  in  order  to  reduce  it  to  a  fmall  flour, ^  before  the 
application  of  the  mercury  •  and  this  is  chiefly  uled  in  thole 
fiver  veins,  that  are  hard  and  dry  5  tor  fuch  as  are  lofter,  and 
abounding  in  oleaginous  lulphurs,  before  burning,  are  firlt 
ground,  into  powder,  in  fuch  mills,  as  are  often  leen  in  glafs- 
noui'es  5  and  then  they  receive  a  gentle  calcination,  mixing  ingre¬ 
dients  luitable  to  the  peccant  humour,  lb  to  ipeak  ol  the  ore  $  as 
fuppofe  the  metal  fulphurous  and  antimonial,  rult  and  drofs  of 
iron  are  found  very  proper  5  if  abounding  in  iron,  then  lulphur 
and  antimony,  reduced  to  powder,  may  be  uled  to  good  purpofe  ^ 
fulphur  has"  a  particular  force  in  foftenmg  and  diflolving  iron: 
After  the  ore  is  ground,  calcined  and  lifted,  it  is  divided  into 
feveral  heaps,  and  then  by  lefler  e  flays,  they  find  what  quantity 
of  filver  each  heap  contains  5  the  ordinary,  being  6  ounces  to 
100  pounds,  fometimes  12,  and  if  it  yield  18,  it  is  efleemed  a 
very  rich  vein  5  yet,  fometimes  great  maffes  of  pure  filver  are 
found,  called  virgin  metal.  Having  difcovered  the  quantity  o£ 
filver  in  each  heap,  they  proportionably  lpnnkle  them  with 
mercury,  at  leveral  times,  liming  the  ore  often  about,  to  make 
it  incorporate  with  the  quickfilver  5  when,  by  the  colour  of  the 

mercurv,  coagulated  by.  the  filver  in  clear  large  mafles}  they 

con- 
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conjeflure  the  mercury  has  done  its  office  in  feparatin^  all  the 
fil  ver,  their  knowledge  in  this  cal'e  being  only  conjectural  ;  they 
walh  it  by  means  of  three  veflels,  landing  in  order,  one  under 
the  other  ;  lo  that  the  matter  in  the  firft  and  higheft  veflel  being 
walked  and  ftirred  about,  all  the  dull  of  the  heterogeneous  mi¬ 
nerals,  that  do  not  incorporate  with  the  mercury,  falls  with  the 
water  into  the  other  vefteis,  and  is  thence  thrown  out  by  the  con¬ 
tinual  current  of  the  water;  and  the  lilver  in  the  mean  time  is  by 
the  weight  of  the  mercury,  driven  down  to  the  bottom  of  the 
velleis  or  tubs,  in  clotted  lumps,  called  ‘Pella's:  After  this,  the 
mercury,  together  with  the  filver,  is  taken  out  of  the  vefiels,  and 
fqueezed  in  coarfe  and  llrong  linnen,  and  beat  with  a  beetle;  the 
mercury  is,  as  far  as  poffible,  feparated  from  the  lilver;  and  this 
mals  is  afterwards  reduced  into  a  pyramidal  or  conical  figure ; 
in  molds  of  the  fhape  of  Indian  pine-apples,  called  Pineas  de 
Plata ,  and  thus  falhioned,  for  the  eafier  ranging  them  about  the 
ridges  of  a  great  earthen  veftel,  like  a  blind  alembic,  round 
whole  top,  a  lire  being  made;  the  reft  of  the  mercury  is  imme¬ 
diately  feparated  from  the  lilver,  and  falls  to  the  bottom.  The 
lilver  is  melted  down  with  the  Ziga,  as  it  is  called,  allowed  by 
the  king  of  Spain ;  and  by  which  he  returns  to  the  people  in  cop¬ 
per  that  filth  part,  they  allow  him  of  all  the  lilver. 

He  concludes  with  his  thoughts  on  the  tranimutation  of  metals, 
and  is  of  opinion,  that  that  change  is  erroneoufiy  apprehended  by 
many,  who  imagine  that  the  whole  imperfeCl  metal  is  totally 
transformed  into  the  more  perfeCl,  by  the  fub fiance  mixed  with  it; 
whereas,  the  mixture,  added  to  the  melted  metal,  unites  ltlelf, 
as  he  thinks,  to  thole  parts,  which  being  homogeneal,  fymbo- 
lize  with  the  nature  of  the  more  perfedl;  whereby  the  pure  me¬ 
talline  parts  are  leparated  from  the  other  heterogeneous  impure 
iulphurs,  which,  together  with  other  cauies,  hindred  nature  from 
concoCling  that  iubitance  into  the  perfe&er  metal  in  the  mine. 

Obfervations  in  Jamaica;  by  Mr,  Norwood,  Jun.  Phil.  Tranf. 

N°  41.  p.  824. 

ALligators  are  fhaped,  and  walk  like  lizards,  being  four- 
footed  ;  thole  of  a  full  growth,  have  teeth  like  a  maftiffi 
and  a  mouth  a  foot  and  a  half  wide;  they  fmell  fo  llrong,  that 
it  is  felt  at  a  great  dillance;  in  order  to  kill  them,  a  man  mull 
be  armed  with  a  good  long  truncheon,  and  fall  upon  them  fide- 
wife ;  for  if  they  are  attack’d  in  front,  they  are  too  nimble  for 
the  aftailanr,  and  may  leap  upon  him,  which  they  can  do  the 
length  of  their  whole  body ;  but  if  they  are  maimed  on  the 

U  z  IhouJ* 
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fhcmlder,  and  behind  their  fore-feet;  they  are  then  c-afiiy 
mattered. 

Tortoifes  die,  if  their  blood  be  heated,  which  mult  not  be 
hotter  than  the  element  they  live  in.  The  Chegos  are  not  felt 
till  a  week  after  they  are  got  into  the  body  3  they  breed  in  great 
numbers,  and  inclofe  themfelves  in  a  bag,  which  when  obferved, 
there  are  certain  fkilful  perfons,  who  with  little  pain  take  them 
put  5  and  they  take  care  to  extrad  entirely  the  whole  bag,  that 
•none  of  the  brood,  which  are  like  nits,  may  be  left  behind. 

The  fhining  flies  are  a  ipecies  of  Cantharides ,  appearing 
freen  in  the  day-time,  but  glowing  and  fhining  in  the  nighty 
even  in  death  3  and  Mr.  Norwood  could,  by  applying  them  dead, 
read  a  printed  or  written  paper  in  the  dark.  _ 

The  Manchinel- apple  is  the  moil  beautiful  fruit  to  the  eye, 
the  mo  ft  agreeable  to  the  Imell,  and  the  pleafanteft  to  the  tafte 
of  any  fruit  in  the  world,  and  therefore  called  th e  Eve-apple  $ 
but  if  eaten,  it  is  certain  death  3  the  wood  of  it,  while  green,  if 
rubbed  againft  the  hand,  will  fetch  off  the  {kin,  or  raife  blitters  • 
and  if  drops  of  rain,  falling  from  this  tree,  light  on  one’s  hand, 
or  other  part  of  the  body,  it  will  have  the  lame  effect. 


jl  new  and  univerfal  Method,  for  working  Convex-fpherical 
Glaffes  on  a  Plane 5  kyS.  Mancini.  Phil.  Tranf.N0  42.  p.  837. 

TO  give  a  fpherical  figure  to  a  plane,  by  moving  one  plane 
upon  another  with  a  circular  motion,  proceed  in  this  man¬ 
ner:  Let  the  piece,  to  which  the  glafs  to  be  wrought  is  fatten¬ 
ed /be  fitted  in  the  head  of  a  pole,'  to  be  of  a  length,  the  femi- 
diameter  of  the  fphere  that  the  lens  requires  3  and,  on  the  ftool  or 
form,  where  you  intend  to  work,  let  there  be  put  a  plane  of  iron 
or  other  metal,  horizontally,  and  let  the  pole  be  fattened  to  the 
hiding  of  the  room,  perpendicularly  over  this  plane,  or  lower,  if 
need  he,  after  this  manner  3  about  the  head  of  the  pole,  fatten  a 
frame,  made  of  two  concentric  rings  or  hoops,  fo  that  the  one 
move  *  within  the '  other  on  two  poles  3  and  this  other,  on  other 
poles,  moveable  between  two  fmall  arms  fix’d  to  the  deling  3  or 
the  fame  may  be  done  with  a  moveable  ball  within  two  fix’d  cir¬ 
cles,  and  fattened  on  the  top  of  the  pole:  Which  is  plain  from 
the  figures,  for  (in  Fig!  1.  Plate  V.)  T  is  the  lens,  cemented  to 
the  piece  E,  fattened  to  the  pole  S,  patting  thro’  the  center  of 
the  inner  circle'  B  (Fig.  2.),  moving  upon  tfie  pivots  I  H  in  th* 
Enter  circle  A  3  and  this  is  fattened  in  a  frame  on  the  pivots L  M, 
in  the  arms  CD  (Fig.  1.),  fix’d  in  a  wall,  or  above  in  the  deling, 

as  was  faid3  and  above  this  frame,  let  a  pin  be  put  thro’  the 

:  upper 
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upper  pole,  to  hinder  its  getting  out  of  the  circle  B,  and  to  be 
railed  a  little,  but  not  ttf  be  made  lower  by  the  workman,  or 
elfe  3  let  the  pole  S  (fig.  3.)  be  thruft  into  the  moveable  ball 
O  N’  within  the  two  circles  P,  Qj  fixt  to  the  two  areas  Z  Z 
and  let  the  two  circles  be  parallel,  preventing  the  balls  getting 
out  3  but  one  larger  circle,  about  the  middle  of  the  ball,  in 
the  manner  of  a  locket,  may  iupply  the  place  of  the  two  3  it 
is  enough  if  the  ball  do  but  freely  move  in  if,  yet  fo  as  always 
to  touch  it,  to  keep  its  centre,  when  it  moves,  in  the  fame  fi¬ 
xation :  Let  the  plain  F  (fig.  1.)  of  the  iron  or  other  metal,  on 
which  the  glafs  is  to  be  ground,  be  placed  level  on  the  form  G, 
to  do  which,  the  following  contrivance  is  proper  5  prepare  two 
Square  planks  of  wood  F  R  equally  thick,  long  and  broad  3  but 
in  the  undermoft:  fix  a  fquare  ruler,  folid  and  firm,  and  as  long 
as  is  the  thicknefs  of  both  the  planks,  and  in  the  upper  plank 
make  a  fquare  hole  or  groove,  that  the  plank  may  fteadily  Hide 
on  that  ruler,  and  put  a  ledge  on  it  to  keep  the  board  more 
firm  and  ftitf  upon  it :  Further,  let  the  two  planks  have  two 
gutters,  R,  U,  going  a-crols  from  one  end  to  the  other  3  into 
which  two  wooden  wedges  may  pafs  like  four  of  which  are 
to  be  put  againffc  each  other  in  the  find  gutters  3  and  then 
placing  the  plate  FT  level  on  the  planks  F R,  take  a  pendu¬ 
lum,  or  other  levelling  inftrument,  and  fit  it  to  the  laid  plate, 
and  adjuft  its  level  pofition  by  the  wedges. 

The  ufe  of  this  inftrument  is  very  eafy,  fince  it  is  fufficientto 
guide  the  turn-tool  with  your  hands,  faftned  to  the  pole  upon 
the  plane,  where  the  fand  is  fpread  3  and  continuing  to  turn  it, 
till  the  glafs  has  taken  its  fpherical  figure  3  it  may  be  polifhed 
on  the  lame  plane,  applying  to  it  the  cemented  paper  3  but 
it  muft  be  obferved,  that  the  polifhing  by  this  inftrument  is 
very  tedious  3  fo  that  it  is  advifeable,  after  the  glafs  is  wrought 
to  its  perfeft  figure,  to  ufe  certain  gutters  proportionable  to 
the  fphere,  whole  femidiameter  is  reprefented  by  the  length 
of  the  pole  above  mentioned  3  and  the  fame  rules  to  be  ob¬ 
ferved  as  in  grinding  convex  glafles3  the  gutters  are  thus  de¬ 
ferred,  a  polilher  muft  be  made  in  the  form  of  a  gutter,  ex¬ 
cavated  its  whole  length,  and  which  may  alfo  be  hollowed 
fpherical  by  a  wooden  mould,  turned  of  a  fpherical  figure  by 
a  gage,  fixt  on  a  mandril,  and  made  to  turn  round. 

Tho*  this  contrivance  be  ingenious  enough,  yet  fkillful  ar- 
tifts  are  of  opinion,  that  it  will  be  hard  to  pra&ice  it  on  glaf- 
les  of  any  confiderablc  length. 

N.  cfi.  This  ip  a  tranflation  from  the  Latin. 

Lransr 
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! Transfufing  Blood  into  the  Veins  of  an  old  Spaniel.  PhiL 

Tranf.  N°  42.  p.  481. 

A  Spaniel  of  a  middle  fize,  1 3  years  old,  and  that  had  been 
deaf  for  three  years  to  fuch  a  degree  as  not  to  hear  the 
greateft  noifc  5  io  feeble,  that  he  could  not  lift  up  his  feet,  only 
trailing  his  body  along  3  upon  transfufing  the  blood  of  a  lamb 
into  his  veins,  and  continuing  untied  on  the  table  for  an  hour, 
lie  afterwards  leapt  down,  and  went  to  find  his  mailer,  who 
was  in  another  room  3  two  days  after  he  went  abroad,  and  ran 
tip  and  down  the  ftreets  with  other  dogs  3  his  ftomach  returned, 
and  he  began  to  eat  more  greedily  than  before,  and  from  that 
time  gave  figns  that  he  began  to  hear,  till  at  laft  he  wholly 
recovered  that  fenfe. 

Jl  i Defcription  of  a  new  Microfcope;  by  Euilachio  Divini, 

Phil.  Tranf.  N°  42.  p.  842. 

TT?  Divini  has  made  a  microfcope  of  a  new  invention, 
wherein,  in/lead  of  an  eye-glals  convex  on  each  fide, 
there  are  two  plano-covex  glades,  fo  placed  as  to  touch  one 
another  in  the  middle  of  their  convexity  3  this  inftrument  is 
peculiar  in  this,  that  it  fhews  the  objects  flat  and  not  crooked, 
and  tho’  it  takes  in  much,  yet  magnifies  extraordinarily  3  it  is 
almoft  1 6  1  inches  high,  and  adjufted  at  four  different  lengths  3 
in  the  firlt,  which  is  the  lead:,  it  /hews  lines,  41  times  bigger 
than  they  appear  to  the  naked  eye 3  in  the  fecond,  90  times3 
in  the  third  111  times 3  and  in  the  fourth,  143  times3  whence 
may  be  eafily  calculated,  how  much  it  magnifies  furfaces  and 
folidities  ;  The  diameter  of  the  field,  or  the  fubtufe  of  the  vi¬ 
sual  angle  mealhred  on  the  objeCl-plate,  in  the  firfl  length,  is 
8  inches,  7  lines  3  in  the  fecond,  1 2  inches,  4  lines  3  in  the 
third,  13  inches  3  and  in  the  fourth,  a  little  more  than  16 
inches  3  on  viewing  with  this  microfcope  fmali  grains  of  le ar¬ 
ced  fand,  they  perceived  an  animal  of  many  feet,  its  back 
white  and  fcaly,  but  lets  than  any  hitherto  oblerved3  for,  tho* 
the  microfcope  /hewed  every  grain  of  feed,  as  big  as  an  ordi¬ 
nary  nut,  yet  this  animal  appeared  no  bigger  than  one  of  the 
grains  leen  without  a  microfcope. 

Of  the  Tefticlesj  by  Vadlius  Dalhirius  Bonglarus,  tr (inflated 
from  the  Latin.  Phil.  Tranf.  N°  42.  p.  843. 

THIS  author  obferving  the  oppofite  and  contradictory  ac¬ 
counts  given  of  the  ilru&ure  of  the  te/licles  by  anato¬ 
mies,  applied  himfeif  with  the  greater  nicety  and  attention  to 
-  diffed; 
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diffe£t  them,  and  he  has  accordingly  reprefcnted  his  obler- 
vations  upon  them  in  two  figures :  Pig.  4.  is  the  telticle  of  a 
man,  and  fig.  5.  that  of  a  boar:  A  A  are  the  two  teiticles  cut 
thro’  the  middle,  B  B  the  tunica  albuginea,  C  the  infertion  of 
the  vafa  prceparantia  into  the  albuginea,  DD,  Highmore's 
duff:  running  exactly  thro’  the  middle  of  the  teftes  of  a  boar, 
but  different  from  that  of  a  man  5  it  may  be  doubted  whether 
Riolanfus’s  linea  fibrofa  be  infeparable  from  the  coat  of  the 
teftes  or  not  •  E  E  E  E  the  vafa  prceparantia,  perforating  the 
albuginea ,  and  connected  with  the  duff  us  j  FFFF  the  genuine 
fubltance  of  the  telticle  of  a  man,  not  glandulous  but  entirely 
vafcular  5  fo  that  the  whole  telticle  conltitutes  only  one  veffe], 
between  the  veffels  of  the  teftes  in  a  boar  lies  a  fmooth  ftratum 
or  layer  of  flelhffff;  GGGGare  fmall  pipes,  or  tubes, 
whole  number  is  precarious,  anfing  from  the  duffus,  imme¬ 
diately  at  its  origin  from  the  albuginea  in  the  head  of  the  tef¬ 
tes  5  HH  the  beginning  of  the  epididymus,  not  glandulous 
according  to  Highmore,  but  vafcular  according  to  Riolanus , 
which  veffels  are  connected  together  by  a  ltrong  membrane  5 
whence  it  appears  that  the  epididymus  arifes  from  the  fmall 
pipes,  and  thele  again  from  the  duffus ;  fo  that  the  feed  is  at 
firlt  lecreted  in  the  veffels  of  the  teftes,  from  which  it  flows 
into  the  duffus,  and  from  that  again  it  is  conveyed  to  the  epi¬ 
didymus,  in  whole  windings  it  is  elaborated  and  brought  to 
perfection}  II  the  remaining  part  of  the  epididymus,  which 
is  entirely  vafcular,  fo  that  in  the  telticle  and  epididymus  of 
a  man  there  are  no  glands  to  be  found  5  K  K  the  ejaculatory 
veffel,  which  is  a  continuation  of  the  epididymus. 

This  fubjeCt  has  fince  been  examined  with  fo  much  care  and 
exaCtnefs,  that  it  now  plainly  appears,  the  teiticles  are  only  a 
congeries  or  number  of  very  fine  veffels,  that  may  be  drawn 
out  like  thread  from  a  bottom. 

Obfervations  and  Experiments  on  Vegetation  and  the  running 
of  Sap  5  by  bDr.  J.  Beal  and  T)r.  Tonge.  Phil.  Tranfi 
N°  43-  P-  853* 

SEveral  vegetables,  as  elders,  briars,  fallows,  willows,  the 
black  elder,  vines,  and  molt  fhrubs,  as  alio  current  trees, 
and  iuch  as  are  of  a  foft  wood  and  quick  growth,  will  grow 
with  the  wrong  end  planted  in  the  earth  5  two  or  three  of 
their  joints  being  covered  in  the  mould,  and  the  Item  cut  off 
near  the  uppermolt  joint,  which  ihould  be  half  covered  in  the 
mould,  and  the  mould  fomewhat  raifed,  as  it  grows. 

A  branch., 
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A  branch,  whilft  yet  growing  on  the  tree,  being  laid  in 
ground,  and  there  taking  root,  will  grow  at  both  ends,  if  it  be 
well  rooted,  and  the  like  care  taken  of  the  laft  joint,  as  above  5 
and  rhe  layers  of  the  trees,  mentioned  in  the  former  obferva- 
tion,  will  grow  at  both  ends,  and  aptly  feparated,  when  they 
have  fpread  roots  both  ways,  make  two  plants  out  of  each  layer. 

In  the  tapping  of  trees,  it  is  obferved  that  the  juice  afeends 
from  the  root,  and  after  concoction  in  the  plant  defcends  to  the 
orifice  whence  it  iffiues  5  Rat  ray,  the  learned  Scot ,  affirms  that 
he  had  calculated  experimentally,  that  the  liquor  the  birch 
yields  in  the  fpring  equiponderates  the  whole  weight  of  the 
tree,  both  branches  and  root. 

Dr.  'Tonge  is  of  opinion,  that  fap  always  rifes  and  never 
properly  defcends,  having  only  a  kind  of  fubfidmg,  which,  he 
fays,  he  cannot  call  a  circulation  5  and  he  explains  it  thus  ;  that 
the  lap  neceffary  to  the  growth  of  the  leaves,  fruit  and  upper 
branches,  being  difpenfed  in  fuch  manner  that  the  fap  in  the 
innermofi:  coats  feeds  the  internal,  and  that  of  the  outward,  the 
external  parts  of  fruits,  $$c.  the  remaining  juice  between  the 
feveral  coats  and  between  the  bark  and  body,  begins  to  con- 
denfe  firft  into  a  jelly,  and  after  into  wood,  bark,c  roots,  iSf 
according  as  it  lubfides;  and  becaufe  it  condenfes  falter  in 
fome  parts  than  others,  the  fap  condenfed  higher  or  lower,  takes  . 
lefs  room,  and  mult  needs  caufe  the  lap,  which  is  not  yet  con- 
denfed,  in  appearance  only  to  defeend  or  lubfide:  The  trees 
obferved  to  run  are  the  vine  5  the  birch  plentifully  at  body, 
branches  and  roots ;  the  walnut-tree,  at  the  roots,  and  pruned 
branches  5  fome  willows  and  fallows,  and  fome  forts  of  maples, 
the  fycamore,  which  is  the  greater  maple,  at  a  gafh  in  the 
bark  of  the  trunk,  and  at  the  root  and  branches :  The  whiting 
or  quicking-tree,  called  in  Latin,  fraxinus  Jilvefiris ,  and  by 
dome  fraxinus  cambrobritanica ,  is  affirmed  by  fome  to  run 
plentifully,  and  its  juice  to  be  a  fovereign  drink  in  fcorbutic 
and  fplenetic  cafes  5  Dr.  Isonge  kept  fome  of  the  juice  of  the 
berries  for  two  years  in  bottles,  and  it  had  the  talte  of  an  au- 
ffere  cyder :  It  is  the  common  drink  in  Wales  and  Hereford - 
Jhire,  and  fome  out  of  cunofity  brewed  ripe  berries  with  itrong 
beer  and  ale,  and  kept  it  fo  long  that  it  exceeded  any  beer  in 
goodnefs.  .  His  attempts  upon  the  poplar,  afp,  elm,  oak,  afh, 
elder,  whiting-berry  or  quicking-tree,  thorn,  buckthorn,  tile, 
nut,  floe,  briar,  bramble,  &c.  fucceeded  not,  becaufe,  he 
thinks  that  their  juice,  as  alfo  that  of  apples  and  pears  has 
fome  degree  of  gumminefs,  that  hinders  their  running. 
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The  fap  rifes  by  the  internal  bark,  where  the  quick  begins,, 
and  the  graft  firlt  incorporates. 

There  are  circles  obferved  in  trees,  which  are  the  diftancea 
of  the  films  and  coats,  by  which  they  receive  their  yearly  in- 
creafe  in  thicknefs  }  thro’  thefe,  appearing  full  of  circular  pores, 
the  fap  feems  to  afcend,  in  the  fame  manner  between  cne  coa$ 
and  the  other,  as  between  the  bark  and  the  body. 

Bark  is  twofold,  external  and  internal,  the  former  is  dry 
and  in  fome  trees  rough,  the  latter,  probably^  a  fuperadded 
coat  of  a  years  growth :  the  fap  rifes  both  on  the  inlide  and 
outfide  thereof. 

Tf  you  cut  round  any  common  tree,  of  Englljh  growth,  to 
the  folid  timber  with  a  knife  never  fo  thin,  the  tree  wall  die 
from  that  part  upwards,  except  the  afh. 

In  order  to  get  the  gum  of  plumb-trees,  twill  the  branch, 
till  the  timber  crack,  and  the  rind  break  in  fome  parts,  and 
leaving  it  to  grow  in  that  wreathed  pollure,  next  iummer  it 
will  yield  a  great  deal  of  gum. 

Tho’  you  take  off  the  breadth  of  two  or  three  inches,  of 
bark  quite  round  towards  the  root  of  fome  trees  and  particu¬ 
larly,  the  lime  tree,  it  will  live  and  bear  leaves  for  many 
years*  by  means  of  the  fap  afcending  thro’  die  pores  of  the  in¬ 
ternal  coats. 

Pnhs  are  of  a  very  different  nature  and  fubdance;  in  the 
walnut,  it  is  a  number  of  films  manifellly  dillant  from  each 
other  ^  in  elders  and  briars,  it  is  a  continued,  fofr,  loofe,  dry 
fubllance.  7  J 

d  he  extremities  of  roots,  on  cutting  them  off,  will  in  pro¬ 
portion  bleed  as  plentirully,  as  the  branches,  and  probably 
more,  but  certainly  longer,  becaufe  there  is  greater  plenty  of 
juice  alcended  above  them,  than  above  the  branches,  and  cgi>- 
fcquendy  a  greater  flux  of  juke  by  them,  than  by  any  part  cf 
the  tree  higher  than  they.  '  J  1 

Trees  will  bleed  from  the  latter  end  of  January  to  the  mid¬ 
dle  of  May  $  the  poplar,  afp,  abcle,  maple,  fyeamore  are  laid 
to.  run  firlf*  willows  and  the  birch  are  belt  to  tap  about  the 
middle  of  the  feconcl  feafon,  and  the  walnut  towards  the  latter 
end  of  March ;  they  generally  bleed  a  full  month  in  the  whole. 
Mr.  Midford  of  ‘j Durham  affirms  that  the  laps  of  the  poplar 
and  afp  rile  fo  brilkly  in  January ,  that  they  will  bleed  before 
the  end  of  that  month  5  the  fyeamore  will  run  in  hard  froft, 
the  fap  freezing  as  it  drops. 


Yol.  I, 
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The  bed  time  of  the  day  for  tapping,  is  about  noon  ;  in  the 
latter  feafon,  when  fap  is  nor  very  plentiful  in  trees,  they  will 
neither  run  morning  or  evening,  nor  probably  at  any  time  of 
the  night  5  bur  when  very  full  of  fap  and  emptied  but  by  fmali 
vents,  the  fap  may  run  night  and  day,  till  exhaufted,  but  ne¬ 
ver  111  large  vents  :  And  this  oblcrvation  may  give  light  to  that 
opinion,  which  holds,  that  the  aicent  of  the  fap  depends  on 
the  preflure  or  pullion  of  heat,  linking  the  earth,  and  thereby 
driving  the  moifture  of  the  earth  into  the  root.  1 

Trees  afford  no  juice  at  all,  as  far  as  has  been  obferved*  in 
autumn. 

The  quantity  of  fap  depends  on  the  quantity  of  rain. 


Obfer  vat  ions  in  the  Eaft-Indies;  by  Sir  Phil.  Vernatti.  PhiL 

Tranf.  N°  43.  p.  863. 

EAR  L-divers  can  hold  under  water  no  longer  than  about 
a  quarter  of  an  hour,  and  by  no  other  means  than  cuftom  5 
pearl  fifliing  does  not  laft  above  fix  weeks  3  divers  continue 
longer  under  water,  at  the  end  of  the  feafon,  than  at  the  begin¬ 
ning  :  There  is  an  expert  diver  at  ‘Batavia,  who  lives  by  diving 
for  anchors,  guns,  loft  in  the  road  5  Sir  cPMliberto  himleli 
had  held  his  breath  as  long  as  he  could,  but  the  diver  continu¬ 
ed  ren  times  longer  under  water  than  he  could  hold  his  breath  3 
but  you  muft  give  him  a  whole  pint  of  ftrong  water  before  he 
plunges. 

The  extrafling  the  oil  from  the  roots  of  cinnamon-trees, 
which  refembles  camphire,  is  done  by  drying,  bruifing  and 
fteeping  them  in  water,  and  then  the  oil  is  drawn  over  by  an 

alembick. 

The  Lignum  aloes  is  part  of  a  living  tree,  but  commonly 
found,  when  it  is  withered;  the  tree  itfelf  is  of  a  loft  white 
wood,  yielding  a  milky  juice,  which  is  lo  noxious,  that  if  in 
cutting  the  tree,  any  of  it  fhould  fall  into  the  eye,  the  perfon 
grows  blind,  and  if  on  any  other  part  of  the  body,  it  becomes 
iiabbed,  noifome  and  painful :  The  Lignum  aloes  or  Calambac 
is  found  within  the  white  wood,  but  not  every  where;  when 
the  tree  decays,  the  white  wood  foon  withers,  and  grows  worm 
eaten,  and  the  milk  becomes  fo  hard,  that  you  may  rub  it  be¬ 
tween  your  hands  :  The  beft  is  found  in  the  heart  of  the  rree. 
The  wood  fmells  rank  like  human  excrement,  and  grows  na¬ 
turally  in  the  iilands  of  Solor  and  ‘Timor* 

There  are  ferpents  in  thofe  parts  with  a  head  on  each  ex¬ 
tremity  of  the  body,  called  Capra  capelld  5  they  are  looked 

upon. 
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upon  as  facred,  and  portend  good  to  thofe  in  whofe  houfes  and 
lands  they  are  found,  but  evil  to  fuch  as  do  them  harm. 

jT he  general  Laws  of  Motion;  by  Dr.  Wallis,  tr  (inflated  from 
the  Latin.  Phil.  Tranf  N°  43.  p.  864. 

I.  T  F  an  agent  A  produce  the  effect  E,  2  A  will  produce  2E, 
1  3  A,  3E,  And  univerfally  m  A  will  produce  the 
effect  m  E,  taking  m  for  the  exponent  of  any  ratio. 

2.  Therefore,  if  the  vis  or  power  U  move  the  pondus  or 
body  P,  the  power  mXJ  will  move  the  body  m P,  fuppofing  all 
other  things  equal  3  as  ior  inftance,  the  fame  length,  and  the 
fame  time,  that  is,  the  fame  velocity. 

3.  If  a  power  move  a  body  in  the  time  T,  thro’  the  length  L  3 
in  the  time  #T,  it  will  move  it  thro’  the  length  or  fpace  n  L. 

4.  Therefore,  if  the  power  U  in  the  time  T  move  the  body 
P,  thro’  the  length  L;  the  power  m  U,  in  the  time  n  T,  will 
move  the  body  m  P,  thro’  the  length  n  L  ;  and  confequently,  as 
UT,  the  produfl  of  the  power  and  time,  is  ro  P  L,  the  pro* 
du£t  of  the  weight  and  length  fo  is  mn  UT  to  mn  PL. 

5.  Becaufe  the  degrees  of  velocity  are  proportional  to  the 
lengths  run  over  in  the  fame  time,  or,  which  is  the  fame  thing, 
reciprocally  proportional  to  the  times  taken  up  in  running 

over  that  length;  ~  :  C  :  :  ~  C;  that  is,  the  degrees 

T  n  1  n  0 

of  celerity  are  compounded  of  the  direfl  ratio  of  the  lengths 

and  the  reciprocal  ratio  of  the  rimes. 

6.  Confequently,  becaure  U  T  :  P  L  :  ;  mn  UT  :  mn  PL0 

that  is,  U  ;  P  C  :  :  m  U  1 


U  will  be  to 


PL 


:  m  U : 


rn  ;• 


o  r 


U 


m  V  Q  —  mV  xC-Px^C. 

7.  That  is,  if  rhe  power  U  can  move  the  body  P  with  the 
celerity  C  :  the  power  m  U  will  either  move  the  fame  body  P, 
with  the  celerity  m  C;  or  the  body  rn  P,  with  the  fame  celerity 
C ;  or  in  fine,  any  body  with  fuch  a  velocity,  that  the  product 
of  the  quantity  of  matter  and  velocity  be  m  P  C. 

8.  And  on  this  principle  depends  the  conftruffcion  of  all  ma¬ 
chines  for  facilitating  motions;  viz.  that  in  what  ratio  foe  vet 
the  quantity  of  matter  be  augmented,  in  the  very  fame,  the 
velocity  muft  beleffened;  whereby  the  product  arid ng  from 
celerity  and  quantity  of  matter  to  be  moved  by  the  fame  force, 

may  Rill  be  the  fame  3  fuppofe  U:PC::U  :  mV  xf  C  “  P  C. 


X 


m 


<?.  |f 
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9  If  the  body  P,  moved  by  the  power  U,  and  with  the  cele¬ 


rity  C,  impinge  direftly  again!!  a  quiefcent  body  m P,  (not  hin- 
dred  )  they  wiil  both  move  with  the  celerity _ \  C ;  for,  be- 


m 


oufe  the  power  applied  for  moving  the  greater  weight  is  the 
fame,  the  celerity  of  the  other  will  be  diminiihed  m  the  fame 

i'atio  :  U:PC:  :U:  I 


^  x  C^PG  conferment- 

i  m  1 


jy  the  impeois  or  momentum  of  the  one,  that  is,  the  produff 
arifing  from  the  quantity  of  matter  into  the  velocity  will  be 


m 


P  C  and  of  the  other 


m 


m 


PC 


io.  If  a  body,  following  another  with  a  greater  velocity,  di¬ 
rectly  impinge  upon  it,  as  for  inftance  m  P,  with  the  celerity 
n  C>  and  consequently  moved  by  the  power  mn  U,  on  the  body 
P,  moved  with  the  celerity  C  and  power  U  $  they  will  both  be 

moved  with  the  celerity  l_ 


m  n 


m 


C 5  for  U  :  P C  ;  :  mnXJ  : 


m 


n  V  C  :  1  V  m  n  XI  ~  u :  i 


mn 


PC  - 


m 


Px 


mn 


m 


C  ;  confequently  the  impetus  or  momen¬ 


tum  of  the  preceeding  body  will  be  1_± PC;  and  that  of 

1  ~p  m 


the  following  body, 


m  n 


*7-  m 


m  P  Co 


1  r.  If  bodies  moving  contrary  ways  impinge  dire £1:1  y  againfj: 
each  other,  as  for  mffance,  the  body  P  moved  by  the  power  U 
and  celerity  C  towards  the  right  hand,  and  the  body  m  P,  with 
tne  celerity  n  C  towards  the  left,  and  confequently,  by  the  power 
mn  U  j  the  celerity,  impetus,  and  direction  of  both  are  thus  found  * 
the  oody  moved  towards  the  right,  would  impart  the  celerity 

- ^  a^d  confequently  the  impetus  — —  m  P  C  towards 


r 


m 


rn 


the  fame  hand,  to^the  other,  fuppofed  at  reft,  and  itfelf 
would  retain  that  fame  celerity,  and  confequently  the  mo¬ 


mentum 


m 


P  C  towards  the  right  hand  (  by  9.  ) :  And 


after  the  fame  manner  a  body  moved  towards  the  left  hand, 


■Would  communicate  the  celerity 


mn 


i  —j—  tii 


C  and  confequently 
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the  impetus — m  PC  towards  the  left  hand  to  the  other 

1  i  ~p  m 

fuppos’d  at  reft,  and  itfelf  would  have  that  fame  celerity,  and 

uentlv  the  impetus  ~r  -  ~  PC  towards  the  left  hand; 
J  1  i  ~p  m 

when  therefore  the  motions  are  contrary,  the  impetus  of  the 

body  that  firft  moved  towards  the  right  hand,  will  now  be  am 

aggregate  of  the  impetus  1  ■  —  P  C  towards  the  right  hand 

and  - 1—  P  C  towards  the  left :  and  confequently,  the  motion 
i  -j~m 

will  in  reality  be  made  either  towards  the  right  or  left,  as  the 
one  happens  to  exceed  the  other,  and  with  an  impetus,  equal 
the  difference  of  their  impetus  or  momenta  $  that  is,  putting 
the  lign  -p  for  the  right  hand,  and  —  for  the  left ;  the  impe¬ 
tus  will  be  --j 1 —  PC —  PC^l^l^PC;  the 

1  p  m  1  ~p  tn  i  ~p  m 


celerity- - —  C;  confequently  towards  either  right  or  left, 

as  either  1  or  m  n  is  greater  :  After  the  fame  manner,  the  irm* 
petus  of  the  firft  will  be  — - - m  P  C  —  — —  m 


PC 


-p  m 


~T 


1 — PC:  and  the  celerity  - — JbLH  q  .  anq  cuniequent* 

ly  to  the  right  or  left  as  1  or  mn  happen  to  be  greater. 

12.  If  the  bodies  fhould  neither  proceed  directly  in  the  fame 
direction,  nor  in  contrary  direfhons,  but  impinge  obliquely  5  the 
preceedmg  calculus  is  to  be  regulated  according  to  that  obli¬ 
quity  5  and  the  impetus  of  a  body  impinging  obliquely  to  that 
of  its  direct  impulfe,  Cdsleris  paribus,  is  as  the  radius  to  the  fe- 
cant  of  the  angle  of  obliquity,  and  the  fame  ratio  holds  in  the 
oblique  defcent  of  heavy  bodies  to  their  perpendicular  defcent. 

13.  It  we  fuppofe  the  impinging  bodies  not  abfolutely  hard 
but  elaftic,  in  that  cafe,  bodies,  that  might  otherwife  move  on 
together,  will  recede  from  each  other,  and  that  in  proportion 
to  the  elafticity:  viz.  if  the  elaftic  impetus  exceed  the  pro- 
greflive. 

In  accelerated  and  retarded  motions,  the  impetus  for  every 
moment  of  time  is  that  which  anfwers  to  the  acquired  degree 
of  velocity  in  each  of  thele  moments ;  if  the  motion  be  in  a 
curve,  the  diredl  ion  thereof  in  each  point  of  the  curve  is  the 

fame 
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fame  with  the  dire&ion  of  the  tangent  to  that  pointy  and  if  an 
accelerated  or  retarded  motion  be  made  in  a  curve,  as  in  the  vi¬ 
brations  of  a  pendulum,  the  impetus  is  to  be  eftimated  for  each 
point,  both  by  the  degree  of  acceleration,  and  the  obliquity  of  the 
tangent  to  that  point. 

L’foe  Law  of  the  Collifion  of  Bodies  3  by  Sir  Chrift.  Wren* 
Phil.  Tranf.  N°  43.  p.  $67.  Tranflated  from  the  Latin . 

T'  H  E  proper  and  moft  natural  velocities  of  bodies,  are  reci¬ 
procally  proportional  to  thefe  bodies  5  therefore  $he  bodies 
R  and  S,  having  proper  velocities,  do  after  impulfe  retain  them  5 
and  the  bodies  Rand  S,  having  improper  velocities,  are  brought  to 
an  equilibrium  by  the  impulfe  3  that  is,  as  much  asR  exceeds,  and 
S  wants  of  the  proper  velocity  before  the  impullej  fo  much  R 
lofes  of  its  impulfe,  and  S  gains,  and  on  the  contrary :  W  herefore, 
the  colliflon  of  bodies  with  proper  velocities  is  equipollent  to  a 
balance  fwinging  on  its  centre  of  gravity  3  and  the  colhfion  of  bo¬ 
dies,  with  improper  velocities,  to  a  balance  twinging  on  two 
centres,  equally  diftant  from  the  centre  of  gravity :  There  are 
therefore  three  cafes  of  equal  bodies,  and  ten  of  unequal,  with 
improper  velocities,  five  of  which  lalt  are  by  converfion,  whether 
in  the  fame  or  contrary  diredlions. 

R,  S  (Fig.  1.  Plate  VI.)  are  equal  bodies,  or  R  is  greater  and 
S  lets,  a,  the  centre  of  gravity,  or  handle  of  the  balance,  Z,  the 
film  of  the  velocities  01  both  bodies. 
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Rule.  Re,  Se,  make  oR,  oS:  Ro,  S  0,  make  eS,  eR. 

Read  the  fyllables,  tho’  disjoined,' Re,  Se,  0R,  0S,  or  R 0,  So, 
f  S,  eR,  in  the  line  or  figure  of  each  cafe  3  and  thofe  read  from 
right  to  left  in  the  lcheme,  indicate  a  motion  contrary  to  thofe 
read  from  left  to  right.  A  fy liable  conjoined,  denotes  a  Rate  of 
reft  of  the  body. 


R  — j~* S:  S::Z:  Ra 
The  Calculus  R  1  S  :  R :  :  Z :  S 
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Nature  obferves  the  rules  of  fpecious  addition  and  Extrac¬ 
tion,  ^jr 

Obfer - 
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Objefvations  on  Vegetables  5  by  Dr.  Tonge.  Phil.  Tranf. 

N°  44.  p.  877. 

IF  the  roots  of  trees  have  no  rain,  or  other  moifture,  they  will 
not  grow  5  but  if  the  points  of  the  roots  only  be  watered,  and 
all  the  reit  remain  dry,  as  it  naturally  happens  in  fir-trees,  they 
may  grow  very  well  $  for  the  points  of  the  roots  Ihoot  out  yearly 
a  fharp- pointed  tender  part,  lomewhat  like  the  fharp  bud  on  the 
end  of  a  fprig,  by  which  the  root  not  only  enlarges  itfelf  in  the 
earth,  as  the  branch  does  in  the  air,  but  alio  receives  its  nourifh- 
ment}  and  that  tender  part  moves  towards  the  beft  moiftened, 
and  the  tendered:  earth  }  fo  that  to  promote  the  growth  of  trees, 
the  loofening  the  earth  about  the  points  of  the  roots  is  very 
effectual. 

Inoculating  on  the  roots  of  plumb  ’and  lime-trees,  will  make 
their  buds  Ihoot  5  let  the  root  be  bared  in  the  fall  of  the  leaf, 
and  taken  out  of  the  earth  5  and  at  a  convenient  diftance  from 
the  body  of  the  tree,  bend  and  raile  it  a  foot  above  the  earth, 
and  then  laying  the  points  and  fibres  of  the  root  carefully  about 
with  frefh  mould,  and  watering  them  till  they  take  well,  and  till 
the  root,  raifed  in  the  air,  have  a  bark  like  that  of  a  branch  of  a 
tree^  the  inoculation  is  made  on  th'e  railed  part,  after  the 
ordinary  manner  5  and  when  it  is  done,  let  it  be  carefully  covered 
with  loft  wax,  to  defend  it  from  the  rain. 

The  arms  of  the  roots  of  trees,  are  to  be  cut  for  the  advantage 
of  their  growth,  according  to  the  proportion  they  have  to  their 
head  and  body}  or  according  to  your  delign  of  encreafing  wood 
or  fruit}  for  the  external  roots  feed  the  wood,  and  the  internal, 
the  fruit. 

The  depth  at  which  trees  are  let,  iliould  never  be  below  the 
reach  of  the  fun’s  heat,  nor  the  goodnefs  of  the  mould,  and  rather 
Ihallow  than  deep,  in  regard,  they  are  more  inclinable  to  fink, 
than  raile  themielves,  if  they  be  out  of  the  reach  of  the  fun’s 
heat,  the  caufe  of  pulfion  and  nourifhment. 

The  leeds  of  hr,  pine,  will  either  not  grow  at  all,  or 
with  difficulty,  if  the  blunt  end  ba  put  downwards}  becaule  in 
that  pofition  it  mult  turn  itlelf,  before  it  can  emerge  into  the  air, 
for  the  root  is  fhot  downwards  at  the  iharp  end}  but  it  may 
grow  very  well,  if  fet  horizontally. 

Some  young  plants,  if  their  heads  be  kept  moift,  will  live  all 
winter,  lfitbemild,  tho’  their  roots  be  in  the  air}  as  was  ob- 
ferved  in  feedlings  of apnles  and  crabs}  their  roots,  fet  afterwards 
in  the  fpring,  grew  and  lived.  The  realbn,  why  ibme  p]ants 
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frow  in  fticks,  may  be  owing  to  the  loftnefs  of  fuch  wood,  where- 
y  they  are  more  fufceptible  of  receiving  nourifhment  like  roots’^ 
and  to  fhoot  out  roots  and  fibres  from  themfelves  ;  but  in  flips 
taken  from  a  firmer  wood,  a  moiffc  temperate  feafon  is  to, be  ob- 
ferved,  and  a  done,  or  chip  of  wood  to  be  doled  to  the  end  of 
the  flip,  and  fet  in  the  earth  with  it;  which  helps  its  rooting. 

The  lap  of  a  large  walnut,  in  the  latter  feafon  of  its  running, 
that  is,  when  it  yields  no  longer  any  fap,  either  in  the  body  or 
branches,  at  any  time  of  the  day,  runs  longer  at  the  roots  on  ths 
fouth  or  funny  fide,  than  on  the  north  or  fhady  fide. 

Plenty  of  rain  can  caufe  no  greater  plenty  of  fap,  than  the 
pores  of  the  root,  body,  and  branches  will  receive  and  diged ;  fo 
that  it  feems  probable,  that  drawing  fap  every  year  from  trees, 
will  not  hinder  their  growth  in  body,  branches,  leaves,  or  fruit; 
for  pulfion  will  dill  Tupply  juice  into  the  emptied  pores,  till 
their  capacity  be  filled. 

It  is  alio  poffible,  that  trees  may  grow  better,  and  give  more 
fruit,  if  the  right  art  of  tapping  were  found,  out,  as  fome  perlbns 
fatten  by  often  drawing  blood ;  and  it  feems  probable,  that  tap¬ 
ping  will  only  hinder  the  growth  of  fruit,  leaves,  or  uppermod 
fhoots  in  tops  of  trees,  and  yearly  fhoots  in  extreme  parts ;  and 
hence  appears  the  reafon  of  fuckers  robbing  fruit,  becaufe,  till 
the  whole  tree  be  filled  With  lap,  the  fruit,  in  the  outmod 
branches,  cannot  be  ferved ;  wherefore,  not  only  fuckers,  but  all 
fuperfluous  not-bearing  branches  are  to  be  lop’d  in  the  beginning 
of  fpring. 

An  Anatomical  Account  ofT ho.  Parre ;  by  Dr,  Harvey.  Phil. 

Tranf.  N°  44.  p.  885. 

H^Homas  'Larre  was  a  poor  countryman  of  Shropfhire ,  whence 
he  was  brought  up  to  London  by  Lhomas,  earl  of  Arundd 
and  Surrey ,  and  died  at  the  age  of  15-  years  9  months,  after 
furviving  nine  princes.  Nov.  x6th,  1535,  being  opened  afterhis 
death,  his  body  was  dill  found  very  flefliv  ;  his  bread  hairy; 
his  genitals  unimpaired,  and  they  ferved  to  confirm  the  report  of 
his  having  undergone  public  cenfures  for  bis  incontinency ;  at  the 
age  of  120,  he  married  a  widow,  who  owned  he  asdei  the  part 
of  a  man,  and  that  for  twelve  years  after:  He  had  a  large' bread, 
lungs  not  fungous,  but  dicking  to  his  ribs,  and  didended  with 
much  blood  ;  his  face  livid,  having  had  a  difficulty  of  breathing 
a  little  before  his  death,  and  a  lading  warmth  in  his  arm  pits,  and 
bread,  after  it;  bis  heart  was  great,  thick,  fibrous,  and  fat;  the 
blood  in  the  heart  blackifh  and  diluted ;  the  cartilages  of  the  * 

Sternum 
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Sternum  not  more  bony  than  in  others,  but  flexible  and  fcft  •  his 
Vifcera  was  lound  and  ffcrong,  eipecially  his  llomach  ;  and  it'  was 
oblerved  of  him,  that  he  uled  to  eat  often  both  by  night  and  by 
day ;  taking  up  with  old  chcefe,  milk,  coarfe  bread,  imall  beer, 
and  whey;  and  which  is  more  remarkable,  he  eat  at  midnight* 
a  little  before  he  died;  his  kidneys  were  covered  with  fat,  and 
pretty  found,  only  in  the  anterior  part  were  found  feme  aqueous 
ablcefles,  whereof  one  was  as  big  as  a  hen’s  egg,  with  a  yellowifh 
water  in  it :  There  was  not  the  leal!  appearance  of  any  flohy 
matter,  either  in  the  kidneys  or  bladder :  His  bowels  were  alio 
found,  a  little  whitifh  externally;  his  fpleen  very  imall,  hardly 
as  big  as  a  kidney :  In  Ihort,  all  his  inward  parts  appeared  fc? 
found,  that  if  he  had  not  changed  his  diet  and  air,  he  mipht 
perhaps  have  lived  a  great  while  longer :  His  brain  was  entire, 
and  firm ;  and  tho’  he  had  not  the  ufe  of  his  eyes,  nor  his  me¬ 
mory,  feveral  years  before  he  died,  yet  he  had  his  hearing  and  /  / 
apprehenflon  very  well,  and  was  able  to  the  130th  year  of  his  <~f  flu  ^ 
age,  to  do  any  husbandman’s  work,  even  thre/hing  of  corn. 

An  Inftrument  for  drawing  the  Out-lines  of  any  Object  in  Per- 
fpeftive^  by  Sir  Chrift.  Wren.  Bhil, -grant!  u  J.,  ]T 

AM  'ft  Plate  ¥.  is  a  finall  fight  witlia  Ihort  arm  Bjwhicb 
?  may  be  turned  round,  and  moved  up  and  down  the  Imall 
cylinder  CD,  lcre  wed  into  the  piece  ED,  at  D;  this  piece  ED, 
moving  alxrat  the  centre  E,  the  fight  may  be  removed  either  to¬ 
wards  K  or  E  *  E  F  is  a  ruler  fattened  on  to  the  two  rulers  G  G, 
which  together  lerve  to  keep  the  iquare  frame  SSSS  perpen¬ 
dicular,  and  by  their  Aiding  thro’  the  fquare  holes  T  T,  they 
lerve  to  keep  the  light  either  at  a  greater  or  lets  distance  from  the 
laid  frame;  the  paper  O  O  O  O,  whereon  the  picture  is  to  he 
drawn  by  the  pen  I,  is  lluck  on  the  frame  with  a  little  wax;  this 
pen  I,  is  by  a  Imall  brals  handle  U,  lo  fixed  to  the  ruler  HH? 
that  the  point  I  may  be  kept  very  firm,  lb  as  always  to  touch  the 
paper:  HH  is  a  ruler,  that  is  always  moved  horizontally,  or 
parallel  to  itfelf,  by  means  of  the  finall  firings  aaaabbbb ;  at 
whole  end  is  fluck  a  fmall  pin,  whole  head  P  is  the  fight,  which 
is  to  be  moved  up  and  down  on  the  out  lines  of  any  object:  The 
contrivance  of  the  llnngs  is  this;  the  two  firings  aaa  bbb ,  are 
exactly  of  an  equal  length ;  two  ends  of  them  are  faflened  into  a 
fmall  leaden  weight  QjQ^,  moved  in  a  locker  on  the  back-fide  of 
the  frame,  ferving  exactly  to  counterpoile  the  ruler  FI  H,  beinr* 
of  equal  weight  with  it;  the  other  two  extremities  are  fattened 
to  two  fmall  pins  H  H,  after  pafling  over  the  fmall  pullies  N, 
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M  M,  T,L,  K.K;  by  means  of  which  pullies,  if  the  pen  I  be  taken 
hold  of,  and  moved  up  and  down  the  paper,  the  firings  moving 
very  eafily,  the  ruler  will  always  remain  in  a  horizontal  poiition. 

The  manner  of  ufing  it  is  this  5  fet  the  inftrument  on  a  table, 
and  fix  the  fight  A  at  any  height  above  the  table,  and  at  any 
diftance  from  the.  frame  S  S  SS ;  then  looking  thro  the  fight  A, 
and  holding  the  pen  1  in  your  hand,  move  the  head  of  the  pin  P 
up  and  down  the  out-lines  of  the  objea,  and  the  point  1  will 
delcribe  on  the  paper  O  O  O  O ,  the  lhape  of  the  objea  lo  traced. 

An  Obfervation  af  Saturn,  at  Paris;  by  M.  Huygens  and  M. Pi- 
card.  Phil.  Tranf.  3S°  45.  p.  900. 

AUGUST*  17th,  166%,  1 1  i  hours  at  night,  thefe obfervers, 
jcl  with  a  telefcope  of  2 1  foot,  law  the  planet  Saturn ,  as  repre¬ 
sented  Fig.  7  3  the  middle  of  his  globe  appearing,  both  above  and 
below,  beyond  the  oval  of  his  An  ft*  which  was  hardly  difcer- 
liible  laft  year :  The  inclination  of  the  great  diameter  of  the  oval 
to  the  equator  was  meafured  feveral  ways,  and  found  about  9°, 
tho’  then  it  fhould  be  no  more  than  40,  according  to  what  Huy¬ 
gens  had  affirmed  in  his  fyftem  of  Saturn,  viz.  that  the  plane  of 
the  ring  is  inclined  to  that  of  the  ecliptic  but  29°  30':  But  by 
this,  and  other  more  exa£t  obfervations,  M.  Huygens  finds,  that, 
inftead  of  23  0  30',.  the  angle  of  the  planes  of  the  ring  and  ecliptic 
mud  be  about  310:  And  "not  only  the  lhape  that  Saturn  has  at 
prelent,  but  all  thole  that  have  been  remarked,,  fince  the  true 
ones  were  obierved,  do  perfe&ly  agree  with  the  hypothefis  of  the 
ring;  and  particularly  that  of  July ,  1^4;  made  and  published 
by  *S.  Camp  an  i,  wherein  the  great  diameter  is  double  the.  lefs. 
See  Fig.  3^  Plate  V. 

Jbe  ordering  of  Melons ;  by  M.  de  la  Quintinie.  Phil.  Tranf, 

K°  45.  p.  901. 

T  H  E  firfl  thing  appearing  in  melons  are  two  united  leaves 
or  ears  (Fig.  9?)  marked  1  1 ;  between  thefe  two  ears  fhoots 
feme  days  after,  firft,  a  leaf,  called  the  firft  leaf  or  knot,  2 ;  and 
out  of  the  fame  part,  in  a  few  days  more,  a  fecond,  called  the 
fecond  knot,  3  ;  from  the  middle  of  the  ftalk  of  this  fecond  knot, 
ihoots  the  third  knot,  4;  and  this  third,  muft  be  cut  at  the 
place  6 ,  without  hurting  the  branch  of  the  fecond  knot,  whence  it 
i hooted  ;  becaufe  from  that  place,  will  fpring  a  branch,  called 
the  firft  arm,  which  will  lend  forth,  firft,  one  knot,  then,  a  fe¬ 
cond,  and  then,  a  third ;  and  this  third  you  are  to  cut  in  the  fame 
farmer,  as  was  laid  above ;  and,  thefe  third  knots  mu  ft  be  cut 
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before  the  fhooting  of  the  fourth  or  fifth  3  and  out  of  every 
knot,  proceed  arms  or  branches  like  to  the  firffc  3  and  at  thefie  arms 
the  melons  are  produced  5  which  will  prove  good,  if  the  root  be 
well  nourilhed  in  good  earth,  and  chenlhed  by  a  good  hot  bed, 
and  the  lun  3  but  let  the  foot  of  the  melon  never  pals  into  the 
dung,  and  let  the  earth  be  watered  moderately  3  when  you  obferve 
it  grow  too  dry,  lead  the  Ihoot  buffer  thereby,  M.  de  la  Quin- 
tinie  watered  twice  or  thrice  a  week  in  very  hot  weather,  and 
about  fun-let  3  and  he  covered  his  melons  with  a  draw-mat,  from 
eleven  in  the  forenoon  to  two  in  the  afternoon,  when  the  heat  of. 
the  fun  is  too  violent  and  too  quickly  conluming  that  little  moi- 
fture,  which  is  neceffary  for  the  root :  And  when  it  rained,  he 
covered  his  melon  garden,  that  too  much  wet  might  not  hurt  his 
fruit.  If  the  root  produce  too  many  branches  cr  arms,  cut  away 
the  weaked,  and  leave  only  three  or  four  of  the  dronged  and 
mod  vigorous,  and  fuch  as  have  their  knots  neared  each  other. 
When  he  traniplanted  his  melons  from  the  nuriery-bed,  be  com¬ 
monly  put  two  roots  together,  except  he  found  one  very  drong, 
and  that  he  planted  fingly,  cutting  from  it  neither  of  the  branches 
fhooting  from  each  fide,  7  7  3  but  when  he  joined  two  roots  to¬ 
gether,  he  quite  cut  away  both  the  branches,  that  Ihoot  from  the 
two  leaves.  The  melons  being  knit,  he  leaves  but  two  of  them 
on  each  foot,  chufing  thole  that  are  bed  placed,  and  next  to  the 
fird  and  principal  dalk,  that  is,  to  the  heart  of  the  foot  3 .  and  he 
leaves  none  but  fair  ones,  and  luch  as  have  a  fhort  and  thick  tail  3 
the  foot  alio  of  the  melon  mud  be  fhort,  well  truded,  and  not  fir 
didant  from  the  ground:  Melons  of  a  long  dem,  with  the  dalk 
of  the  leaf  too  long  and  (lender,,  are  never  vigorous  and  never  yield 
good  melons :  Sometimes  it  happens,  that  at  the  very  fird,  there 
Ihoot  out  between  the  two  ears,  two  leaves,  but  this  rarely  hap?- 
pens  3  and  when  it  does,  luch  leaves  mud  be  reckoned  but  for 
one  knot 3  and  afterwards,  there  will  Ihoot  out  a  fecond,  then  a 
third,  &c.  and  fo  to  2  5  or  30,  if  you  cut  not  in  time  3  and  it  is  at 
the  extremity  of  thole  didant  branches,  that  melons  will  grow  j 
but  they  cannot  be  good,  becaufe  they  are  fo  far  from  the  place, 
which  affords  them  their  nouridiment,  and  their  juice  is  altered 
by  the  length  of  its  paffage  thro1  the  branches,  and  fpoiled  by 
the  lun3  whereas  the  foot  of  the  melon  being  fhort,  and  well 
truded,  there  are  always  leaves  covering  the  branches,  and  e\en 
the  melons  tbemfelves,  till  they  be  near  ripe:  loo  great  heat 
parches  them  too  much,  and  this  mud  be  guarded  againd  5  he 
that  is  curious,  mud  every  day  walk  in  his  melon  garden,  to  cut 
oft’  all  the  Uriels  and  hurtful  branches :  Between  the  two  ears 
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there  (hoots  out  one  branch  more,  which  ought  to  be  faved,  if 
vigorous,  but  cut,  if  weak. 

Observations  on  Vegetables;  by  2)r.  Tonge,  Phil.  Tranf. 

N°  4 6.  p.  919. 

IN  order  to  perfefl  the  experiment  about  fap,  and  to  dilcover 
whether  it  afcends  in  greater  or  lefs  quantities  in  the  prick’d 
circles  of  the  body,  than  in  thofe  between  the  body  and  bark ; 
fird,  let  the  tree  be  pierced  with  an  auger,  only  thro’  the  bark, 
and 'the  quantity  of  lap  it  yields  in  an  hour,  be  exaflly  meafured 
and  weighed ;  then,  at  the  fame  time,  let  another  hole  be  bored 
into  the  body  of  the  tree,  above  an  inch  and  a  half  deep,  and  fo 
round  about  on  every  fide  of  the  tree,  fome  deeper,  and  fome 
'Shallower,  with  a  good  large  auger ;  and  one  quite  thro’,  (lop¬ 
ing:  From  this  experiment  may  be  found  the  difference  of  the 
fap,  riling  on  the  north  and  fouth  fide,  and  likewife  of  that  which 
comes  from  the  bark  only,  and  that  which  afcends  in  the  more 
internal  part  of  the  tree  5  and  the  weight  of  that  which  ifiues 
from  the  bark,  may  be  compared  with  that  which  iflues  from  the 
body :  The  heart  lap  may  alio  be  drawn  apart,  by  boring  a 
fmaller  auger-hole  in  the  middle  of  a  greater,  and  fitting  a  long 
pipe  into  it. 

The  doflor  was  told  by  a  curious  perlon,  that  the  corruption 
of  trees  depends  not  fo  much  on  the  leafon  of  the  year,  and  the 
plenty  or  icarcity  of  fap,  as  on  the  time  of  the  moon  and  wind  5 
and  that  timber-trees  felled*  when  the  wind  is  wefterly,  elpecially 
at  the  lad:  quarter  of  the  moon,  will  prevent  their  being  worm- 
eaten  ;  and  the  contrary,  when  felled  in  an  ead-wind,  and  at  any 
time  of  the  moon :  And  to  obviate  this  corruption,  it  is  advifed, 
that  fuch  timber  be  thrown  into  water. 

Mr.  Jity,  an  ingenious  planter,  fuppofes  Midfummer  the  fitted: 
time  for  inoculating,  not  as  he  lays,  becaufe  the  fap  defcends  y 
but  rather,  becaufe,  it  is  then  mod:  plentiful,  and  begins  to  be¬ 
come  a  jelly. 

To  make  a  barren  tree  bear  again ;  cherilh  it  with  dung  in 
trenches,  and  pare  and  renew  the  extremities  of  its  longed:  roots, 
and  cut  off  the  outmod  and  fhorted,  near  the  body ;  Hence  it 
may  feem,  that  ploughing  helps  fruit  trees. 

Crols  hackings  promote  fruitful nels,  cure  the  \ Phyllomcinia ,  or 
luxuriancy  of  leaves,  the  reafon  of  which  fcems  to  be,  that  out¬ 
ward  circles  and  barks  feed  the  woodland  the  inner  only  reach 
to  the  outmod  fprigs  of  the  lad  year,  at  which  the  fruit  hangs : 
Tor,  fome  trees  bear  only  on  this  years  (hoot,  and  fome  only.  cur. 

1  .  that 
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that  of  the  laff,  and  pofiibly,  fome  again  on  the  third  years 
fhoot,  and  ceale  bearing,  when  they  fhoot  no  new  fprigs :  Sea- 
Ion  ably  baring  the  roots,  called  Ablaqueation ,  has  probably  the 
lame  effect  5  becauie  it  hinders  the  nourifhment,  eipecially,  of 
the  outer  coats,  and  of  bark,  leaves,  and  fuckers:  As  tome 
fuckers  or  fhoots  lately  fprung  in  outward  coats,  rob  the  fruit  of 
the  juice,  fo  later  roots  from  the  outward  parts  of  the  main  roots, 
deprive  them  likewife  of  their  firft  nourifhment  in  the  earth,  and 
-therefore  ought  to  be  pruned,  as  well  as  luckers,  every  year. 

The  bed:  way  of  obtaining  the  greateft  quantity  of  fap,  in  the 
fhorteft  time  from  any  tree,  is  not  only,  to  pierce  the  bark,  or 
cut  the  body  with  a  child  almoll  to  the  pith,  but  quite  thro' all 
the  circles  and  the  inner  rind  itfelf,  on  both  fides  of  the  pith, 
leaving  only  the  outmoft  circle,  and  the  bark  on  the  north- eall 
fide  unpierced  $  and  this  hole  is  to  be  bored  Hoping  upwards,  as 
large  as  the  biggeft  auger  you  can  get,  and  that  alfo  thro’  and 
under  a  large  arm  near  the  ground :  And  in  a  little  time,  the 
tree  will  aftord  fap  enough  to  brew  with  5  and  with  lome  of 
thofe  l'wect  juices,  one  bufhel  of  malt  will  make  as  good  ale,  as 
four  bufhels  with  ordinary  water :  Sycamore  yields  the  bell,  as 
being  very  fweet  and  wholefom. 

In  order  to  prelerve  the  fap  in  the  bdl condition  for  brewing* 
what  is  firft  tapped,  muff  be  conftantly  expoled  to  the  fun  in 
glaffes,  or  other  fit  veffels,  till  the  whole  be  obtained,  elle  it  will 
loon  contract  an  acidity  5  and  wThile  it  is  thus  expoled,  put  into 
it  very  thin  and  hard  toaffed  rye-bread  without  being  burnt,  as 
will  ferve  to  ferment  it  5  and  when  it  works,  take  out  the  bread, 
and  bottle  the  liquor,  and  ufe  waxed  corks:  If  you  bake  fage,  or 
any  other  medicinal  herbs  in  fuch  thin  rye-pafte,  till  they  become 
very  dry,  you  may  expebt  a  very  wholclome  drink  •  if  you  put  a, 
few  cloves  into  every  glals,  into  which  the  fap  runs  from  the 
tree,  it  will  keep  a  twelvemonth :  Some  propole  to  perfume  the 
bottles  with  oil  of  fulphur. 

Spirit  of  wine  ferments  the  juice  of  fomc  berries,  and  poffibly 
may  not  only  prelerve,  but  heighten  the  virtue  of  laps  5  by  pour¬ 
ing  a  little  of  it,  or  fome  oily  lpirit  into  the  bottles. 

Some  ule  rye  toaft,  not  put  in,  but  hung  over  it,  in  fuch, 
quantity,  and  at  luch  a  diftance,  as  may  impart  a  little  warmth 
and  motion  to  the  furface  of  the  liquor. 

I)r.  "longe  fermented  fome  with  ale-barm,  which  converted  his 
fine  birch  juice  into  poor  fmall  beer. 

Honey  will  not  mix  with  cyder,  tho’  boiled  therein,  to  make 
mead  5  but  in  a  little  time,  the  cyder  lets  fall  the  honey,  and  it 
becomes  fimple  cyder  again.  '  Some 
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Some  affirm,  that  a  deco&ion  of  the  tops  and  leaves  of  birch  in 
the  fap,  will  preferve  it  from  louring  a  whole  year }  and  that  any 
fort  of  dried  aromatic  herbs,  as  fage,  &c.  boiled  in  beer,  will 
keep  it  as  well  as  hops,  ling,  heath,  broom,  or  wormwood:  And 
fome  ufed  bay  leaves  in  their  beer  and  ale. 

Fine  light  French  manchet,  toafted,  may  poffibly  be  good  for 

our  laps. 

rfke  Communication  of  the  Farts  of  the  Tree,  with  thofe  of  the 
Fruity  by  iBr*  Beale.  Phil.  Tranf.  N°  46.  p.  919. 

THE  doctor  had  an  excellent  furamer-apple,  containing 
plenty  of  very  agreeable  juice,  and  of  that  kind  that  never 
prows  large}  the  branches  were  all  curled,  and  full  of  knots  at 
every  turning }  and  they  are  apt  to  grow,  if  a  good  knot  be  fet  in 
the  orround,°as  foon  as  it  is  cut  off,  efpecially  about  Candlemas : 
This  tree  was  hollow,  and  almoft  ail  the  timber  extremely  rotten, 
from  the  top  of  the  Item  to  the  root  5  and  every  ipria,  how  (mall 
foever,  appeared  cork-coloured,  and  rotten  at  the  heart  of  the 
timber:  And  fo  it  was  generally  all  over  the  roots}  yet  the  tree 
bore  plentifully,  with  alternate  refts,  every  fecond  or  third  year « 
The  fruit  had  fcarce  any  core,  the  kernels  were  very  fmall,  thin, 
and  empty  }  neverthelels,  the  branches  from  the  knots  grew  well 
enough  to  replenish  a  nurfery:  This  feems  to  intimate  the  coi- 
refpondence  between  the  pithy  part,  heart  or  timbe*,  and  the 
feeds:  And  to  confirm  this,  a  young  tree  grew  like  a  fucker, 
from  the  only  found  root  of  the  apple-tree:  This  tree  grew 
ilraiter  than  others  of  the  fame  kind  ufually  do,  owing  to  the 
fuckers  continuing  barren  for  feme  time,  till  its  Item  was  flrong 
enough  to  bear  the  fruit:  But  what  is  to  the  purpoie,  is,  that  all 
the  fruit  of  this  young  tree  had  full  and  found  kernels }  and  tho 
it  was  the  fame  fruit,  growing  from  tne  root  of  the  fame  tree, 
yet  it  feemed  not  fo  tender,  delicious,  and  juicy,  as  that  of  the 
old  tree,  nor  was  the  tree  fo  fruitful:  It  feems,  that  the  fap  in 
the  old  tree  was  lefs  diverted,  to  fuftain  the  life  of  the  timber, 
which  was  now  conlumed,  and  confequently  wholly  appropriated 
for  the  leaf,  bloffom,  and  pulp  of  the  fruit. 

'  Perforated  barberry-roots  bore  berries,  that  bad  no  itones  at 
all:  And  in  hollowed  apple-trees,  the  kernels  will  be  very  thin* 
pere  empty  fkins,  and  uncapable  of  growth. 

11  Some  trees  are  lefs  fruitful,  and  altogether  barren,  by  the  ex- 
ceffive  growth  and  firmnefs  of  the  timber,  and  they  are  recovered 
by  crofs  deep  backings  thro’  the  bark }  they  cleave  the  roots,  and 

put  a  Hone  into  the  clefts,  that  it  may  not  clofe  again  tco  foon : 
*  ‘  '  ’  •  r"  Vines 
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twines  are  obferved  to  be  lefs  fruitful,  when  they  are  permit¬ 
ted  to  run  out  into  many  woody  branches. 

To  fhew  the  affinity  between  the  fap  of  the  bark,  and  the 
pulp  of  the  fruit,  he  made  refts,  in  the  fummer  time,  for  wa¬ 
ter,  on  the  body  of  Kentijh  codlin-trees,  and  caufed  water 
to  be  frequently  poured  into  thole  cavities ;  the  effett  was, 
that  the  apples  grew  to  an  extraordinary  bignefs,  and  were 
very  inlipid,  and  many  of  them  had  parts,  refembling  very 
much  the  pulp  of  lemons :  Some  he  fuffered  to  hang  on  the 
tree,  and  they  became  full  of  lpots  of  the  colour  of  cork,  or 
like  the  rottenneis  of  an  apple. 


Further  T)irettion$  and  Obfemations  on  Melons  5  by  M.  de  la 
Quintinie.  Phil.  Tranf.  N°  4^  p.  923. 

WHEN  you  have  a  melon,  that  comes  well  knit  on  a 
branch,  you  mull  cut  away  the  reft  of  that  branch,  on 
this  fide  of  the  fruit,  that  all  the  nourilhment,  that  would 
have  been  diftributed  to  the  whole  branch  ;  may  pafs  to  the 
fruit  at  the  extremity  of  that  branch,  obferving  to  cover  the 
fruit  with  fome  leaves  of  the  other  branches,  for  its  better 


growth  under  the  Jhade,  in  thofe  parts  where  it  is  very  hot. 
There  commonly  needs  no  more  than  forty  days  from  the 
time  of  a  melons  knitting  to  that  of  its  maturity. 

For  keeping  of  the  feed,  you  mull  take  no  other  than  fuch 
as  is  found  in  that  part  of  the  melons,  which  lay  towards  the 
fun :  And  when  you  eat  the  melons,  you  mull  cleanfe  well 
the  feeds,  and  rub  them  with  a  linnen  cloth  $  then  put  them 
up  in  fome  convenient  place  till  feed-time. 

You  are  not  to  eat  the  melons  till  about  hours  after  ga¬ 
thering  ;  and  in  the  mean  time  put  them  in  a  dry  place,  nei¬ 
ther  too  hot  nor  too  cold,  and  free  from  Icents  good  or  bad. 

Let  them  be  gathered,  when  neither  too  ripe  nor  too  green 5 
which  you  may  know  by  their  yellowifh  colour,  and  by  their 
tail  commonly  fplitting,  and  by  their  fmell :  A  melon  ordina¬ 
rily  requires  one  day  from  the  time  of  its  being  Imitten,  or  be¬ 
ginning  to  fhew  its  being  ripe  by  a  little  yellownefs,  to  the 
time  of  gathering :  A  melon  that  ripens  too  fall,  is  never  good, 
which  proceeds  from  the  poornefs  or  ficknefs  of  the  foot, 
\frhich  makes  it  turn  thus  fuddenly  :  The  melon  mull  be  full, 
without  any  vacuity,  which  you  may  difeover  by  knocking  on 
it,  and  the  pulp  mull  be  dry,  only  a  little  dew  ifluing  out  of 
it,  which  fhould  be  of  a  very  red  colour.  Be  not  lo  folicitous 
tor  big  melons  sis  for  good  ones  5  and  great  melons  tnay  be 
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had,  either  by  lowing  feeds  of  the  great  kinds,  or  by  much 
watering  others,  in  which  laft,  great  care  and  difcretion  is  to  be 
tiled:  "You  may  judge  of  the  neceffity  of  watering  by  the  vi¬ 
gour  required  in  the  foot  and  leaves,  without  which  the  fruit 
cannot  be  good  for  want  of  proper  nourishment. 

Jhe  Laws  of  Motion  ;  by  M.  Huygens.  Tranllated  from  the 
Latin .  Phil.  Tranf.  3sl°  4.6.  p.  925. 

SOME  members  of  the  Royal  Society,  being  very  earneR 
that  that  important  fubjeft,  the  laws  of  motion,  which  had 
been  feveral  times  darted  among  them,  but  often  interrupted, 
and  never  fufficiently  difcuflfed,  might  at  length  be  brought  ta 
a  clofe  examination  3  that  illuftrious  body  therefore  refolved, 
that  fuch  of  their  members,  as  applied  themfefves  to  that  ar¬ 
gument  fhould  be  delired,  to  produce  their  thoughts  and  dis¬ 
coveries  on  that  head,  and  likewile  to  bring  into  one  view 
what  thofe  excellent  men,  Galileo ,  Des  Cartes ?  Honor  at  us  Fabric 
Joachimus  Jungius ,  Sorelli ,  and  others  had  invented  5  that  by 
this  means,  upon  comparing  their  feveral  lentiments  on  this 
fubjeft,  that  theory  might  be  adopted,  which  would  be  found 
to  agree  bell  with  obfervations  and  experiments,  carefully 
made  and  often  repeated. 

Upon  this,  M.  Huygens ,  Dr.  Wallis ,  and  Sir  Chriftopher  Wren? 
members  of  the  Society,  were  animated  to  finifh  and  complete 
their  feveral  hypothefes  and  laws  of  motion,  in  forming  of 
which,  they  had  {pent  fome  time  :  And  in  a  few  weeks  after, 
thele  excellent  perfonstranimitted  to  the  Royal  Society  elegant 
abftracts  of  their  theories,  deli  ring  the  fentiments  of  that  lllu- 
flrious  body  thereon :  Dr.  Wallis  was  the  firfl,  who  in  a  letter 
dated  Nov.  15th,  and  read  before  the  Society,  the  29th,  1668, 
had  communicated  his  principles  of  efhraating  the  motion  of 
bodies:  Sir  Chriftopher  Wren ,  in  a  little  time  after,  viz.  17th 
of  Dec .  of  the  fame  year,  imparted  to  the  Society,  his  law  of 
nature  about  the  collilion  of  bodies  5  and  the  Society  ordered, 
after  firft  obtaining  the  permiffion  of  the  authors,  to  publilh 
thefe  difcoveries,  that  they  might  be  more  conveniently  com¬ 
municated  and  more  fully  difcuffed.  In  the  mean  time,  viz. 
on  the  4th  of  the  enfuing  January ,  Mr.  Oldenburg  had  a  letter 
from  M.  Huygens  dated  Jan.  5.  N.  S.  containing  the  firft  four 
rules  concerning  the  motion  of  bodies  after  mutual  impulfe, 
together  with  their  demonflration.  And  that  very  day  on  which 
Mr.  Oldenburg  received  M.  Huygens  letter,  he  lent  in  return  a 
copy  of  Sir  Chrift .  Wrens  theory,  without  opening  M.  Huygens , 

which* 


Royal  Society.  j 

which,  on  account  of  its  bulk  and  that  gentleman’s  former 
promifes,  he  fufpe&ed  to  contain  lomething  on  the  fame  ar¬ 
gument,  till  he  ihould  have  an  opportunity  of  waiting  on  the 
honourable  lord  vifcount  Ldrounker  prefident  of  the  Society : 
After  which,  and  on  comparing  the  rules  of  both,  the  Society- 
found  a  furprifing  coincidence,  which  made  them  more  inclin¬ 
able  to  a  publication  of  them  5  and  nothing  more  ieemed  to  be 
wanting  but  M.  Huygens  confent,  without  which,  it  was  not 
thought  proper  to  publilh  his  difcoveries,  efpecially  as  they 
were  not  then  entire :  In  the  mean  time  it  was  ordered,  that 
they  Ihould  be  laid  up  in  the  public  archives  of  the  Royal  So¬ 
ciety,  and  at  the  fame  time  that  thanks  be  returned  to  the  au¬ 
thor  for  his  franknefs  in  communicating  them  j  and  on  the  4th 
of  Feb.  following  he  was  earneftly  intreated  to  publilh  his 
theory,  either  at  ‘Paris  in  the  journal  DesScavans,  or  at  London 
in  the  Philojophical  Fran  factions  ;  and  in  a  little  time  after 
this,  Mr.  Oldenburg  had  a  fecond  letter  from  M.  Huygens  ap¬ 
proving  Sir  Chriflopher  Wren's  theory,  without  making  any 
mention  ol  the  publication  of  his  own  either  at  Paris  or  Lon¬ 
don:.  Whereby  it  appears,  that  M.  Huygens  was  wanting  to  him- 
felF  in  difpatching  that  publication,  but  he  alio  by  his  putting 
it  off,  gave  occafion  to  Sir  Chriflopher  Wren ,  who  by  the  faga- 
city  of  his  own  genius  had  made  the  very  fame  difcoveries,^ to 
claim  a  juft  title  to  lome  fhare  of  glory  therein;  feeing  it  is 
plain,  that  neither  of  them  had  known  any  thing  of  each  other’s 
theories,  before  they  were  laid  before  the  Society,,  but  that 
both  of  them  by  the  fecundity  of  their  own  genius  gave  birth 
to  this  beautiful  offspring.  It  is  true  that  M.  Huygens ,  when  he 
was  at  London  fome  years  ago,  reiolved  fome  of  thofe  cafes 
about  motion,  that  were  propofed  to  him;  by  which  it  plainly 
appears,  that  he  was  then  mailer  of  thofe  rules,  whereby  he 
gave  thofe  folutions;  but  he  himfelf  m'uft  own  that  he  did  not 
communicate  the  lead  hint  of  his  theory  to  any  Englifloman 9 
tho’  he  was  often  folicited  to  it,  till  very  lately.  After  having 
laid  fo  much  in  favour  of  truth  and  juftice,  we  Ihall  now  pre- 
fent  the  reader  with  M.  Huygens' s  rules. 

Rules  concerning  the  motion  of  bodies  after  mutual  impulfe. 

1.  If  a  hard  body  ihould  ftrike  againft  another  body  equal 
hard  at  reft,  after  contact  the  former  will  reft,  and  tlfc  latter 
acquire  a  velocity  equal  to  that  of  the  moving  body. 

2.  But  it  that  other  equal  body  be  likewife  in  motion,  and 
moving  in  the  fame  direction,  after  contact,  they  will  move 
with  reciprocal  velocities. 


A 
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3.  A  body  however  great  is  moved  by  a  body  however  fmaXl9 
impelled  with  any  velocity  whatfoever. 

4.  A  general  rule  for  determining  the  motion  of  hard  bodies 
arifing  from  their  dire£limpulfe. 

Let  A  and  B,  fig.  2.  PI.  VI.  be  two  bodies,  and  let  A  be  moved 
with  the  velocity  A  D,  and  B  meet  it,  or  move  with  the  velo¬ 
city  B  D  towards  the  lame  part  5  or  laftly,  let  it  be  at  reft,  that 
is,  let,  in  this  cafe,  the  point  D  coincide  with  B  5  dividing  the 
line  A  B  in  C,  the  centre  of  gravity  of  the  bodies  A  and  B  5  let 
C  E  be  taken  equal  to  C  D.  I  fay  E  A  will  have  the  velocity  of 
the  body  A  after  the  ftroke  $  and  E  B  of  the  body  B  5  and  both 
will  move  towards  that  part,  which  the  order  of  the  points 
E  A,  E  B  do  (how :  But  if  E  coincide  either  with  A  or  B,  the 

bodies  A  and  B  will  remain  at  reft . 

5.  The  quantity  of  motion  of  two  bodies  may  be  either  en- 
creafed  or  dimmifhed  by  their  Ihock;  but  the  lame  quantity, 
towards  the  fame  part,  remains,  after  fubftra&ing  the  quan¬ 
tity  of  the  contrary  motion. 

6.  The  lum  of  the  produ&s  arifing  from  multiplying  the 
mafs  of  any  hard  body  into  the  fquare  of  its  velocity >  is  the 
fame  both  before  and  after  the  ftroke. 

7.  A  hard  body  at  reft  will  receive  a  greater  quantity  of 
motion  from  another  hard  body,  either  greater  or  lels  than 
iiftelf,  by  the  interpolation  of  any  third  body,  of  a  mean 
quantity,  than  if  it  was  immediately  ftruck  by  the  body  itlelf$ 
and  if  the  interpofing  body  be  a  mean  proportional  between 
the  other  two,  its  a&ion  upon  the  quielcent  body  will  be  the 
greateft  of  all. 

In  ail  thefe  cafes,  the  author,  as  he  himftelf  fuggefts,  confl- 
ders  the  bodies  as  homogeneous,  or  of  the  lame  matter  $  or  pol- 
fibly  he  means,  that  their  mafs  is  to  be  eftimated  by  their 
weight.  He  moreover  lubjoins  that  he  has  obferved  a  furpri- 
ftng  law  of  nature,  which  he  can  demonftrate  in  lpherical  bo¬ 
dies,  and  which  feems  to  hold  univerlally  in  all  others  either 
hard  or  loft,  either  dire&ly  or  obliquely  impinging,  viz.  that 
the  common  centre  of  gravity  of  two,  three  or  more  bodies  al¬ 
ways  moves  equally  towards  the  fame  part  in  a  ftraight  line 
both  before  and  after  the  ftroke. 


Of  the  Refolutien  of  Equations  in  Numbers  ;  by  Mr.  Collins. 

,  Phil.  Tranft  N°  4 6.  p.  929. 


THI S  is  part  of  a  narrative  formerly  made  by  Mr.  Collins 
on  fome  late  improvements  of  algebra  in  England, 
becaufte  it  was  alledged  that  none  were  made  ftnee  Ties 

Cartes 
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Cartes  time.  And  therefore  he  fays,  it  was  obferved  by  many 
in  England,  that  if,  in  any  adfe&ed  equation,  a  feries  or  rank 
of  roots  be  affumed  in  arithmetical  progreflion,  the  aWolute 
numbers  or  refolvends,  as  to  their  firft,  lecond  or  third  difrc- 
rences,  proceed  like  the  pure  powers  of  an  arithmetical 
progreflion,  of  the  fame  degree  with  the  higheft  power,  or  firft 

term  of  the  equation,  e.  gr.  in  this  equation  a 3  —  %a  +  4* 

i.  dif.  2.d11.  3.di1. 


io  then  N,  or  the 7  40 
9  /ablolute  num-/ 522 
a  __  y  g  '"•  .hers  or  refol-^352 
y  (  vends,  will  be^  224 
<S  \found  to  be  y  3* 


218 

48 

170 

128 

5>2. 

42 

3*  | 

6\ 

61 


The  third  differences  of  thefe  refol vends  ate  equal  as  in  the 
cubes  of  an  arithmetical  progreflion. 

In  order  to  find  the  habitude  or  relation  thefe  differences 
have  to  the  coefficient  of  the  equation,  it  is  belt  to  begin  with 
an  unit. 

If,  in  any  arithmetical  progreflion,  you  multiply  numbersffiy 
pairs,  the  refult  will  be  a  rank  of  numbers,  whofe  fecond  dif¬ 
ferences  are  equal  5  and  if  by  t:rnaries,  the  third  differences 
will  be  equal:  And  howto  find  the  greateft  produCI,  contained 
under  any  given  numbers  of  any  arithmetical  progreflion,  is 
fhown  by  M.  ‘Pafccil  in  his  I'riangle  yd.fithmetique^  where  hp 
applies  it  to  the  extraction  of  the  roots  of  fimple  powers. 

4  It  is  plain  that  this  feries  may  be  eafily  carried  on  by  addi¬ 
tion,  till  you  have  a  refolvend,  either  equal,  greater,  or  lets, 
than  that  propofed. 

When  you  have  a  Md]us  and  Minusy  you  may  interpolate  as 
many  more  terms  in  the  arithmetical  progreflion  as  you  pleafe, 
that  is,  fubdivide  the  common  difference,  and  render  it  lefsj 
and  then  find  the  relolvends,  which  are  eafily  had  from  the 
powers  and  their  co-efficients,  being fuppoled  known;  and  they 
may  be  likewife  readily  obtained  from  a  table  of  fquarcs  and 
cubes,  &c.  by  this  means  you  may  have  divers  figures  of  the 
root;  and  then  the  general  method  of  Vietti  and  H< ctTfiot  be^ 
comes  more  eafy,  and  after  a  figure  is  aflumed  for  the  roof, 
by  means  of  the  fubfequent  dividend  and  diviior,  it  may  be 
certainly  known,  whether  it  was  taken  too  great  or  too  little. 

After  one  root  is  obtained,  the  methods  of  Huddenius  and 
others  will  deprefs  the  equations.,  till  all  of  them  a,re  had. 

g  2,  > 
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Mr.  Collins  confidering  that  the  conic  fe&ions  may  be  projec¬ 
ted  from  leffer  circles  of  the  fphere,  and  thereby  eafily  de- 
fcribed  by  points,  and  that  by  their  interferons  fome  fpheric 
problem  is  determined  5  accordingly  he  found  that  this  follow¬ 
ing  problem,  according  to  the  various  fituation  of  the  eye,  and 
of  the  projecting  plane,  would  take  in  all  cafes. 

■  The  diftances  of  an  unknown  ftar  are  given  from  two  liars  of 
known  decimation  and  right  afcenlion;  the  declination  and 
right  afcenfion  of  the  unknown  liar  is  required. 

And  he  obferves,  that  admitting  the  mechanical  divifion  of 
the  circumference  of  a  circle  into  any  number  of  equal  parts, 
or  which  is  the  fame,  the  ufe  of  a  line  of  chords,  that  this 
problem,  wherever  the  eye  is  placed,  may  be  refolved  by 
plain  geometry,  and  yet  the  eye  be  fo  fituated,  as  to  deter¬ 
mine  it  by  the  interfeClions  of  conic  feClions ;  confequently, 
thefe  points  of  interfe&ion,  the  fpecies  and  pofition  of  the  fi¬ 
gures  being  given,  may  be  found  without  describing  any  more 
points  than  thofe  fought  ;  and  the  lengths  of  ordinates  falling 
thence  on  the  axes  of  either  figure  be  calculated  by  mixt  tri¬ 
gonometry  ;  and  hence  likewife,  the  roots  of  all  cubic  and  bi¬ 
quadratic  equations  be  found  by  trigonometry :  For  having, 
from  the  mefolabe  of  Slufius ,  the  fcheme  that  finds  thefe  roots, 
it  will  then  be  required  to  fit  thofe  feClions  into  cones,  which 
have  their  vertex  either  in  the  center  or  an  afiigned  point  of 
the  furface  of  the  fphere,  and  proceed  to  the  folution  of  the 
problem  5  and  how  to  fit  in  thofe  feClions,  fee  the  7  IBooks  of 
Apollonius  My  dorgius,  the  third  volume  of  Des  Cartes’s  letters, 
Xeotandi  geometria  praffiica,  Anderfonii  exercitat.  geometric 

As  to  the  problem  itfelf,  it  is  determined  on  the  fphere  by 
the  interfeClions  of  the  two  leffer  circles  of  diftance,  whofe 
poles  are  the  known  liars :  And  this  problem  is  refolved  geo* 
metrically  feveral  ways. 

1.  By  plain  geometry  ;  fuppofing  a  plane  to  touch  the  fphere 
at  the  north  pole;  if  the  eye  be-  in  the  louth,  projecting  thole 
circles  on  the  faid  plane,  they  are  Bill  circles,  by  realon  of  the 
iubcontrary  feClions  of  the  vifual  cones,  whofe  centers  fall  in 
the  lides  of  the  right-lined  angle,  made  by  the  projected  me¬ 
ridians,  that  pafs  thro*  the  known  Bars  ;  and  thus  the  problem 
is  ealily  lolved. 

2.  By  conic  geometry;  in  one  cafe,  it  may  be  done,  by 
placing  the  eye  at  the  centre  of  the  fphere,  and  projecting  as 
above;  viz.  when  the  longer  axes  of  the  figures,  being  produ¬ 
ced,  meet  above  the  vertex  :  Here  the  problem  is  determined 
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by  the  interfeClions  of  two  conic  fe&ions,  of  which,  a  circle  can- 
not  be  one,  unlefs  its  centre  be  in  the  axis  of  the  other  figure : 
And  in  this  fecond  cafe,  thefe  points  of  interfe&ions  fall  in  the 
lame  right  line,  or  projeCfed  meridian,  they  did  before,  but  at  a 
greater  diftance  from  the  pole  ;  for,  in  the  former  fuppofition, 
the  polar  didance  was  mealured  by  a  right  line,  that  was  the  dou¬ 
ble  tangent  of  half  the  arch ;  and  here,  it  is  the  tangent  of  the 
whole  arch  :  Hence,  it  is  evident,  how  one  projection  may  beget 
another,  yea,  infinite  others,  by  altering  the  fcale$  and  how  the 
Jefler  circles  in  the  ftereographic  projection,  help  to  defcribe  the 
conic  leCiions  in  the  gnomonic  one  5  but,  to  reduce  the  matter  to 
one  common  radius,  if  we  fuppole  two  equal  fpheres,  and  ib 
pofited  about  the  fame  axis,  that  the  pole  of  the  one  iliall  pals 
thro’  the  centre  of  the  other,  together  with  the  plane,  and  that  a 
lefler  circle  have  the  fame  pofition  in  both  5  then,  if  the  eye  beat 
the  fouth  pole  of  the  one,  it  is  at  the  centre  of  the  other  •  and 
any  projected  meridian  drawn  from  the  prodded  pole,  pals  thro’ 
the  projections  of  thele  lefler  circles ;  the  distances  of  the  points  of 
interfeClion,  are  the  tangents  of  the  half,  and  of  the  whole  arch  of 
the  meridian  lo  interieCted :  But  as  to  the  points  of  interaction, 
which  determine  the  problem,  they  may  be  found  by  a  gnomonic 
and  itcreographic  method  of  meafuring  and  letting  off  the  fides 
and  angles  of  lpherical  triangles,  and  which  is  neceflary  in  what 
follows.  -  v  - 

3.  It  the  problem  is  to  be  performed  by  mixt  geometry,  as  by 
a  circle,  and  either  a  parabola,  hyperbola,  or  eljipfis,  the  circle 
may  be  conceived  to  be  the  fub-contrary  feCtion  of  a  cone,  projected 
by  the  eye  at  the  fouth  pole,  and  any  of  the  other  feCtions  by  the 
eye  at  the  centre  of  the  fphere. 

4-  it  by  any  of  the  conic  leCtions,  however  pofited ;  the  pro¬ 
jecting  plane  may  remain  the  fame  •  but  the  eye  muft  be  in  iome 
other  part  of  the  lurface  of  the  fphere,  and  not  in  the  axis. 

M.  Huygenb  Tnftr  unions,  for  finding  the  Longitude  with  Pen¬ 
dulum  Watches.  Phil.  Tranf.  N°  47.  p.  937. 

THESE  directions  were  firft  publifhed  by  M.  Huygens, 
and  afterwards  altered,  or  rather  enlarged  by  two  eminent 
members  of  the  Royal  Society. 

1.  Such  as  intend  to  ufe  pendulum-watches  at  fea,  muft  be 
provided  with  two  at  lead,  that  if  one  of  them  fhould  fail,  by 
chance,  neglect,  or  fhould  by  length  of  time  become  foul,  the 
other  may  always  remain  in  motion. 


1 


2,  They 
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2.  They  mull  underftand  the  internal  parts  of  the  watches, 
*he  manner  of  winding  them  up,  and  how  tofet  the  hands  5  the 
lours,  minutes,  and  feconds  being  given.  . 

The  watches  on  fhip-board  are  to  be  hung  m  a  dole  place, 
and  where  they  may  be  freeft  from  moifture  or  dull,  and  out  of 
danger  of  being  difordered  by  knocking  or  touching. 

4?  Before  the  watches  be  brought  on  {hip-board,  it  is  conve¬ 
nient  they  be  adjufted  to  a  mean  day,  their  ufe  being  then  moft 
eafy :  Yet,  notwithftanding  that,  they  may  be  ufed  at  fea  with 
equal  certainty,  provided  you  know,  how  much  they  go  too  fall 

or  too  (low  in  2.4  hours. 

5.  To  adjuft  the  watches,  obferve,  that  the  fun  or  the  earth 
revolves  in  the  ecliptic  in  about  365  days,  5  hours,  49  minutes  3 
and  that  thofe  days,  reckoning  from  noon  to  noon,  are  of  different 
lengths:  Now,  between  the  longeft  and  fhorteft  of  thofe  days, 
a  day  may  be  taken  of  iuch  a  length,  as  that  365  days,  5  hours, 
49  minutes,  may  be  equal  to  that  revolution  5  and  this  is  called 
die  equal  or  mean  day,  according  to  which  the  watches  are  to  be 
adjufted:  and  therefore,  the  hour  and  minute  fhewn  by  me 
watches,  tho*  they  be  perfectly  juft  and  equal,  muft  needs  differ 
almoft  continually,  from  thofe  fhewn  by  the  fun,  or  iuch  as  are 
reckoned  by  his  motion:  But  this  difference  is  regular,  and  is 
otherwife  called  the  equation  5  and  the  following  table  is  m 
fftimation  thereof. 
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By  this  table,  you  may  always  know  what  o’CIock  it  is  by  the 
fun  precifely,  and  confequently  whether  the  watches  have  been 
fet  to  the  juft  meafure  of  the  mean  day,  or  not;  and  it  is  to  be 
ufed  thus :  When  you  fir  ft  fet  your  watch  by  the  fun,  fubftrad 
from  the  time  oblerved  by  the  lun,  the  equation  anfwering  to 
that  day  of  the  month  in  the  table,  and  fet  the  watches  to  the  re¬ 
maining  hours,  minutes  and  feconds ;  that  is,  the  watches  are  to 
be  fet  io  much  flower,  than  the  time  of  the  fun,  as  is  the  equa¬ 
tion  of  that  day;  lb  that  the  equation  of  the  day,  added  to  the 
time  by  the  watch,  is  the  true  time  by  the  fun :  And  if  you 
would  know  by  the  watch  the  time  by  the  lun,  add  to  the  time 
ot  the  watch  the  equation  of  that  day,  and  the  fum  is  the  time  by 
the  fun,  if  the  watch  has  been  well  adjufted;  for  doing  of  which, 
take  the  following  method;  draw  a  meridian  line  on  a" floor,  then 
hang  two  plummets  by  two  fmall  threads  or  wires,  direftly  over 
that  meridian,  at  about  two  foot  from  each  other  ;  when  the 
middle  of  the  fun,  the  eye  being  fo  placed  as  to  bring  the  two 
threads  into  one  line,  appears  to  be  exaffly  in  the  meridian,  for 
the  better  and  more  fecure  viewing  of  which,  you  mult  be  pro¬ 
vided  with  a  glais  of  a  dark  colour,  or  a  little  blacked  with  the 
fmoak  of  a  candle,  then  let  the  watch  immediately,  not  precifely 
to  the  hour  of  r  2,  but  by  io  much  lei's,  as  is  the  equation  of  that 
day  by  the  table;  e.  gr.  if  it  were  the  12th  of  March ,  the 
equation  of  that  day  being  by  the  table,  8  min.  3  fee.  fubftraffc 
theie  from  12,  and  the  remainder  will  be  n  hours  51'  5 7//,  to 
which  you  are  to  adjuft  the  index  of  your  watch  :  Then  after 
fome  days  obferve  again  in  the  fame  manner,  and  likewife  note 
the  hour,  min.  and  fee.  of  the  watch,  to  which  you  are  to  add 
the  equations  of  theie  days  ;  and  if  the  fum  be  juft  12  hours,  the 
watch  is  truly  adjufted  ;  but  if  it  differs,  divide  the  min.  and  fee. 
of  that  difference  by  the  number  of  the  days  between  the  two  ob- 
fervations,^  that  you  may  have  the  daily  difference  :  Suppoie  this 
iecond  obiervation  were  made  the  20th  of  March ,  viz.  8  days 
after  the  firft,  and  obferving  the  middle  of  the  fun  in  the  meri¬ 
dian  in  the  fame  line  with  the  two  threads,  the  watch  points  1  r  li. 
5  if  l,r  the  equation  of  the  20th  of  March  by  the  table  is  10'  40^, 
which  added  to  the  time  of  the  watch,  gives  12  h.  1'  47A  if  it 
had  been  juft  12  hours,  the  watch  had  been  well  adjufted,  but 
being  i'  47V  over  12,  it  lias  gone  fo  much  too  faff  in  8  days  : 
And  theie  1'  47V  or  107^  being  divided  by  8,  there  comes  13V  z 
for  the  difference  of  every  24  hours;  which  difference  being 
known,  if  you  want  opportunity,  or  have  no  mind  to  take  the 
trouble  ofadjuftmg  the  watch,  obferve  only  the  dailv  difference, 
Vol.  I.  A  a  and 
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and  regulate  yourfelf  accordingly  $  but  if  you  would  adjufl 
better,  remove  the  lefs  weight  of  the  pendulum  a  little  down- 
wards,  which  will  make  it  go  flower,  and  then  obferve  a-new  by 
the  fun,  as  before?  If  it  had  gone  too  flow,  remove  the  fame 
weight  fomewhat  upwards .  And  this  is  of  fuch  importance  in 
finding  longitude,,  that  if  not  regarded,  you  may  in  the  fpace  of 
three  months  mifreckon  upwards  of  feven  deg.  and  yet  without 
any  fault  in  the  watches,  which  under  the  tropics  will  amount 
to  upwards  of  400  EngUJh  miles.  Having  fhewn  how  watches 
may  be  adjufled  on  land,  or  how  their  daily  difference  may  be 
known  $  next  follows,  bow  the  fame  may  be  done,  when  a  veflel 
rides  at  anchor,  it  being  hardly  practicable,  when  under  fail : 
In  the  morning,  when  the  fun  is  half  above  the  horizon,  obferve 
the  time  by  the  watch,  if  it  be  going,  if  not,  fet  it  a  going,  and 
put  the  indexes  at  what  hour,  minute  and  fecond  you  pleafe  s 
And  let  them  go  till  fun-let,  and  when  the  body  of  the  fun  is 
juft  half  below  the  horizon,  obferve  the  time  by  the  watch  5  and 
reckon  how  many  hours,  are  palled  by  the  watch  between 
the  two  obfervations  5  which  is  done  by  adding  to  the  evening 
obfcrvatiori  the  hours,  &c.  that  the  morning  obfervation  wanted  of 
12,  or  24,  providing  the  hour  hand  has  in  the  mean  time  palled 
that  hour  once  or  twice  $  otherwife,  the  difference  only  gives  the 
time  5  then  take  the  half  of  that  number,  and  add  it  to  the 
hours,  &c.  of  the  morning  obfervation,  and  you  will  have  the 
hours,  which  the  watch  did  fkew,  when  the  fun  was  in  the 
fouth,  to  which  add  the  equation  of  that  day  in  the  table,  and 
obferve  tbe  fum :  Again,  lome  days  after  this,  tbe  more  days 
the  better,  make  the  very  lame  obfervations,  and  if  the  hour  of 
this  laft  day  be  the  fame  with  that  of  the  former  obfervation,  the 
watch  is  weil  adjufled,  but  if  more  or  fewer,  the  difference  di¬ 
vided  by  the  time  elapfed  between  tbe  two  obfervations,  will 
give  tbe  daily  difference :  Inftead  of  tbe  fun’s  riling  and  fetting 
you  may  take  two  altitudes,  before  and  after  noon,  and  noting 
the  time  by  the  watches  at  both  obfervations,  proceed  as  above  ^ 
in,  either  of  thefe  methods  there  may  be  fome  error  ariling  from 
the  fun’s  refra&ion,  which  is  inconiiderable,  and  therefore  may 
be  neglcCfoci. 

6.  By  thefe  watches  to  find  the  longitude  of  any  place  at  fea, 
give  each  of  them  a  name  or  mark,  as  A,  B,  G  5  and  before  you 
iail,  adjull  them  to  the  time  obferved  by  the  fun  in  the  place, 
where  you  are,  and  whence  you  are  failing,  allowing  for  the 
equation  of  the  day,  you  make  your  obfervations  on  5  which  day 
you  are  to  note,  if  the  watches  be  not  well  adjufled,  otherwife  it 
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is  not  ncceffary:  Then,  after  you  are  at  fea,  if  you  want  the 
longitude  of  the  place,  where  you  are,  that  is,  how  many  de¬ 
grees  the  meridian  of  that  place  is  more  eafterly  or  weflerly,  than 
that  of  the  place  where  you  let  the  watches  $  obferve  by  the  fun 
or  ftars  as  precifely  as  poffible,  the  time  of  the  day,  and  note  at 
the  fame  time,  the  hour,  &c.  by  the  watches,  which  time,  if 
the  watches  be  not  let  to  the  right  meafure,  is  to  be  adj ufted  by 
the  daily  known  difference,  and  to  the  time  by  the  watch  add  the 
equation  of  that  day,  which  gives  the  hour  of  the  day  by  the 
fun,  at  the  place  where  the  watches  were  fet  5  and  if  it  be  the 
fame  with  that  obferved  where  you  are,  then  the  two  places  are 
under  the  fame  meridian,  but  if  either  greater  or  lefs,  you  are 
more  eafterly  or  wefterly  3  and  reckoning  for  every  hour,  150 
of  longitude,  and  for  every  minute,  15'  or  f  of  a  degree,  you 
will  then  know  how  many  degrees,  minutes,  the  meridians 
differ  from  each  other 3  e.  gr.  luppoie  the  watphes  A,  B,  C,  were 
let  at  the  place,  whence  you  failed,  on  the  20th  of  Feb.  from  the 
time  by  the  fun,  deducing  the  equation  of  that  day,  viz.  2'.  iM. 
and  fuppofing  watch  A  be  rightly  adjufted,  but  that  B  goes 
every  day  7"  too  flow,  and  C  12"  toofaft:  Some  days  after, 
fuppofe  the  5th  of  May,  if  you  would  know  the  longitude  of  the 
place  where  you  are  at  lea,  and  you  obferve  the  h.  ni.  fee. 
time  of  the  day  there,  to  be  — •  *— *  — • 

And  you  find  the  watch  A  point  at  —  — 

But  the  watch  B,  at  —  • — >  —  — ■_  — 

Going  too  flow  by  7  if  everyday,  which  in  74? 
days,  viz.  from  Feb.  20th  to  May  5th,  is  —  3 

Which  being  added  to  its  own  time,  gives  the? 
fame,  with  that  of  the  watch  A,  viz.  —  • —  S 
And  you  find  the  watch  C  point  at  —  • — • 

Going  12"  too  fail  every  day,  which  makes  p 
in  74  days,  — -  —  —  —  *”*  —  .  —  3 

W  hich  fubdufted  from  its  own  time,  gives 
The  time  of  the  day  by  the  watches,  being 
Add  to  it  the  equation  of  May  the  5th.  — - 
And  lo  you  have  for  the  time  of  the  day  at  the? 
place  where  the  watches  were  let.  — •  —  —  ^ 

But  the  time  obferved  being  — -  —  • — •  5 

Exceeds  this  by  —  — •  —  — ■  —  —  2 

Wherefore  the  meridian  of  the  place,  where  you 
are  May  the  5th,  is  more  eafterly  than  the  place  c 
where  the  watches  wej*e  fet.  —  —  ■ — 
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Which  being  reduced  to  degrees,  reckoning? 

$5°  for  an  hour,  comes  to  —  —  — .  . — .  3  43>  ig,  15 

It  is  true,  that  from  the  fame  reckoning  it  may  be  concluded, 
that  you  are  180  deg.  more  eafterly  •  which  happens,  becaufe  the 
hour  index  goes  round  in  12  hours  ;  but  the  difference  is  lo  great, 
that  one  cannot  be  deceived  in  it;  elie  the  watch  might  be  lb 
made,  that  the  index  lhall  go  round  once  in  24  hours. 

7.  To  find  the  time  of  the  day  at  lea;  this  has  been  fhown 
above  to  be  necefifary  in  finding  the  longitude,  and  that  time  is  to 
be  obferved  as  greciiely  as  poffible ;  for  every  minute  of  time  you 
mifreckon,  cauies  an  error  of  j-  of  a  degree  in  longitude,  which, 
near  the  equator,  amounts  to  above  1 5  JEnglijh  miles,  but  left 
eliewhere  ;  Wherefore  to  find  the  time  of  the  day  with  certainty, 
you  mult  nottruft  to  the  oblervation  of  the  funs  greateft  altitude  • 
thence  to  conclude  that  it  is  juft  noon,  or  that  the  fun  is  in  the 
iouth,  unleft  between  the  1  Topics  you  have  him  juft  in  the  ze¬ 
nith;  for  the  fun  being  near  the  meridian,  continues  for  Ibme 
time,  without  any  lenfible  alteration  of  his  altitude ;  much  lels 
are  you  to  rely  on  lea  compares,  for  finding  the  precile  time  of 
noon ;  nor  are  aftronomical  rings  or  other  forts  of  fun-dials  exaff 
enough  for  flowing  the  time  to  minutes  and  feconds;  but  the 
bai  way,  is  to  oblerye  the  fun’s  altitude,  when  he  is  in  the  eaft 
or  weft,  for  there,  his  altitude  changes  in  a  little  time  more  len- 
fibly ;  and  thus  from  the  height  of  the  pole  and  fun’s  declination* 
the  hour  may  be  calculated  5  but  becaule  this  calculation  is  fome- 
wnat  troublefome,  and  there  may  be  errors  in  taking  the  funs  al¬ 
titude,  here  follows  an  eafier  method,  without  knowing  the 
height  of  the  pole,  or  the  fun’s  declination,  or  the  ule  of  any 
ftitronomical  instruments :  Nor  can  the  refractions  of  the  fun  or 
ftars  caufe  any  confiderable  error  ;  the  morning  refraction  differ¬ 
ing  little  or  nothing  from  the  evening  of  one  and  the  lame  day, 
and  efpecially  at  lea. 

8.  To  find  the  longitude  at  fea  by  oblervingthe  fun’s  riling 
and  letting,  and  the  time  by  the  watches ;  at  the  riling  and  fet- 
tlna  of  the  fun,  when  half  above  the  horizon,  obferve  the  time 
or  tne  day  by  the  watches;  and  tho’  you  have  in  the  mean  time 
sailed  on,  it  is  not  confiderable;  then  reckon  by  the  watches  the 
time  elapled  between  the  obfervations,  and  add  the  half  thereof 
to  the  time  of  the  nfing,  and  you  will  have  the  time  by  the 
watches,  when  the  fun  was  at  fouth;  to  which  add  the  equation 
ottbeylay  by  the  table;  and  if  the  fun  be  12  hours,  then  was 
the  fhip  at  noon  under  the  lame  meridian  with  the  place  where 
the  watches  were  let  by  the  fun;  but  if  the  fum  exceed  12,  then 
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fhc  was  at  noon  under  a  more  welterly  meridian,  and  if  Ids 
than  under  a  more  eafterly  meridian  5  and  that,  by  as  many  1  c 
degrees  as  that  ium  exceeds  or  falls  fhort  of  i2:  Suppole 
e.  gr.  that  the  watches  A  and  B,  as  before,  were  let  with  the 
fun,  at  the  place,  whence  you  tailed,  Feb.  20th,  deducing  the 
equation  of  that  day,  viz.  2'  20^,  the  watch  A  being  adjufted 
and  B  going  too  flow  by  7//  a  day  5  and  defiring  to  know  the  lon¬ 
gitude  of  the  place^  where  you  are  May  2  2d,  you  obferve  in  the 
morning  the  fun  half  above  the  horizon,  when 
the  watch  points  at  —  —  —  —  — 

And  in  the  evening,  the  fun  being  half  below  the 
horizon,  when  the  watch  points  at  —  — 

To  find  the  time  elapled  between  them^  fubftraft- 
ing  the  time  of  the  riling  — .  • —  —  — . 

There  remains  —  • —  —  —  —  _ _ 

Adding  thereto  the  time  of  the  letting  —  _ . 

Xou  have  for  the  time  elapled  between  the 

oblervations  — .  —  . — ;  —  _  _ 

Whereof  the  half  —  —  —  — .  _ _  _ 

Being  added  to  the  time  of  riling  — .  _  _ _ _ 

Xou  have  the  time  by  the  watch  A,  when  the 

fun  was  in  the  louth  —  — .  . — . _ _  _ 

And  after  the  fame  manner  you  are  to  leek  the 
time  by  the  watch  B,  when  the  fun  was  in  the 

louth,  which  luppole  — .  - —  * _ _ 

But  this  watch  going  7 if  a  day  too  flow,  it 
falls  fhort  in  pi  days,  viz.  from  Feb.  2cth  to 

May  2  2d  — -  — »  —  —  

Which  therefore  added  to  the  faid  time  gives 
1  hat  is,  the  fame  time  given  by  the  watcf  A  - 
now  adding  to  this  time  of  the  watches,  the 
equation  of  May  2 2d,  you  have  —  _  9  „ 

Which  is  the  fame  tine  of  the  day,  with  that  of  the  place  where 
the  watches  were  adjufted,  and  whence  the  fhip  failed. 

The  difference  is  — .  —  _  _ _  _  _ • 

Wherefore  this  I  alt  meridian  is  by  fo  much  2)' 

more  ealterly  than  the  firit;  which  beim* 
reduced  to  degrees,  make  — .  — .  _  dh  ^  ^  I 

It  is  mamfeft  that  by  this  method,  you  find  exaffly  enou-dr! 
the  longinxle  of  the  p  ace,  where  you  were  at  noon,  or  the  time 
of  the  iuns  being  m  the  lbuth:  W  hich,  thy’  it  differ  from  the 
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longitude  of  the  place,  where  you  are  at  obferving  the  fun  s  fet- 
ting,  yet  you  may  eftimate  near  enough,  how  much  you  have 
advanced,  or  changed  the  longitude  in  thofe  few  hours,  by  the 
log-line,  or  other  ordinary  methods  of  reckoning  the  fhip’s  way, 
or  which  is  fureft,  by  the  degrees  pafted  in  24  hours,  by  a  for¬ 
mer  day’s  obfcrvation. 

You  may  like  wile,  inflead  of  obferving  the  fun’s  rifing  and 
fetting,  oblervethe  fetting  firft,  and  then  next  morning,  the  rifing  5 
at  both  times  marking  the  time  by  the  watches,  and  thence  find, 
as  above,  the  longitude  of  the  ftiip’s  place  at  midnight. 

In  fine,  you  may  alfo,  inflead  of  the  rifing  and  fetting  fun, 
obferve  before  and  after  noon  two  equal  altitudes  of  the  fun, 
noting  the  time  by  the  watches,  and  reckoning,  as  above ;  yet  it 
is  to  be  obferved,  that  the  fun’s  altitudes  are  befl  taken,  when  he 
is  about  eafl  or  well :  But  note,  that  in  failing  north  or  fouth, 
you  take  not  the  oblervations  at  the  fan’s  rifing  and  fetting,  but 
when  he  is  due  eaft  and  weft. 

9.  But  you  may  put  the  rule  here  prefcribed  in  praflice,  by 
taking  two  equal  altitudes  of  iome  known  ftar,  that  rifes  high 
above  the  horizon  3  for  you  will  thence,  according  to  the  rule, 
know,  by  the  \yatches,  at  what  time  the  ftar  has  been  in  the 
fouth ;  and  ib  knowing  the  right  afcenfion  of  that  ftar,  as  alfo 
that  of  the  fun,  you  may  thence  eafily  calculate,  what  time  it 
then  was  5  which  compared  with  the  time  by  the  watches,  will 
give  the  longitude  of  the  place,  where  you  were,  when  you  had 
xhe  ftar  in  the  meridian* 

10.  If  the  watches,  that  have  gone  exactly  for  a  while,  fhould 
happen  to  differ  •  in  that  cafe,  it  will  be  beft  to  reckon  by  that, 
which  goes  fafteft  5  unlefs  you  perceive  any  apparent  caufe,  why 
it  goes  too  faft;  feeing  it  is  not  fo  eafy  for  thefe  pendulum 
watches  to  move  falter  than  at  firft,  as  it  is  to  go  flower  5  for  the 
wire,  on  which  the  pendulum  hangs,  may  perhaps,  by  the  violent 
agitation  of  the  fhip,  come  to  ftretch  a  little,  but  it  cannot  grow 
fhorter ;  and  the  bob  of  the  pendulum  may  perhaps  flip  down¬ 
wards,  but  cannot  get  up  higher. 

11.  When  you  get  fight  of  any  known  country  ,  ifland,  or  coaft, 
take  the  longitude  thereof  as  exa£Hy  as  pofiible,  by  the  rules 
here  prefcribed:  That,  thereby,  you  may  correfl  the  fea-maps  j 
and  that  you  may  know  how  far  you  have  failed  from  any  place, 
either  eaft  or  weft:  And  if  by  any  accident,  the  watches  fhould 
flop,  you  may  at  any  place,  wh’ofe  longitude  is  exactly  knowp> 
let  them  a  going  again,  ^and  ad  juft  them  there  by  the  fun,  and.  lb 
reckon  thelong itudes  from  that  meridian* 

12.  If 
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22.  If  all  the  watches  fhould  happen  to  Hop  at  lea,  you  mu  ft, 
as  loon  as  pofftble,  let  them  a-going  again,  that  you  may  know, 
how  much  you  advance  from  that  place,  either  eaftward  or  weft- 
ward,  which  is  of  no  fmall  importance  3  ftnce,  for  want  of  this 
knowledge,  you  are  fometimes,  by  the  force  of  currents,  carried 
away,  that  tho*  you  fail  before  the  wind,  yet  you  are  driven 
a-ftern,  of  which  there  are  many  inftances. 

An  Account  of  two  Parhelia’s  in  Hungary  5  by  Dr.  Edw.  Brown, 

Phil.  Tranf.  N°  47.  p.  5)53. 

This  account  was  communicated  to  Dr.  Sr  own,  by  one 
father  Michael,  a  learned  jefuit,  at  \ Presburg .  Jan.  30, 
1669,  N.  S.  About  one  o’clock  in  the  afternoon,  two  parhelia’s, 
or  mock-funs,  were  feen  over  the  city  of  Cajfovia  in  Hungary  - 
there  was  one  on  each  fide  of  the  fun,  and  lo  relplendent,  that 
the  naked  eye  could  not  bear  their  brightnels  3  the  lefler  began 
to  decay  before  the  other,  and  then  that  other  grew  bigger,  and 
lafted  near  two  hours,  projecting  very  long  rays :  On  that  fide, 
next  the  fun,  they  were  tinged  with  a  pale  yellow,  the  other 
parts  being  lomewhat  obicure.  At  the  fame  time,  leveral  rain¬ 
bows  were  leen,  together  with  the  legment  of  a  great  white  circle, 
that  lafted  very  long,  pafling  thro’  the  two  parhelia’s  and  the 
lun  3  and  all  this  at  a  time,  when  the  air  was  almoft  free  from 
clouds,  tho’  here  and  there  lome  thin  ones  were  icattered. 

Conferences  held  at  Paris  in  the  Royal  Academy,  for  the  Im¬ 
provement  of  the  Arts  of  Painting  and  Sculpture.  PhiL 
Tranf.  ibid. 

THESE  conferences  are  held  once  a  month  by  leveral  able 
mafters,  who  make  reflections  and  oblervations  upon  the 
moft  curious  pieces  in  his  moft  chriftian  majefty’s  cabinet,  the 
founder  of  that  academy.  M.  Colbert ,  whole  peculiar  care  it  was, 
to  make  arts  flourilh  in  France,  making  a  viflt  to  them,  and 
having  received  an  account  of  what  was  done  at  their  meetings, 
exprefled  himlelf  thus,  that  as  it  was  neceflary  for  the  teaching 
of  arts,  to  join  examples  with  precepts  3  lo  he  thought  it  proper, 
that  from  time  to  time,  the  works  of  the  moft  excellent  painters 
Ihould  be  examined,  and  Inch  obfervations  made  on  them,  as 
would  intorm  others,  wherein  the  perfections  of  a  picture  con- 
fifted :  Which  ever  flnee  they  have  done,  as  the  belt  means  of 
carrying  that  art  to  its  highell  pitch  3  lor  luch  an  examen  of  the 
heft  pieces  dilclolcs  many  beauties,  for  which  there  are  no  rules. 
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and  affords  an  opportunity  of  diftufttng  leveral  queftions,  hither* 
to  untouched. 

The  particulars,  which  have  been  made  public,  of  thele  con* 
ferences,  are, 

Firft,  a  general  idea  of  the  art  of  painting,  confifting  of  two 
principal  parts,  the  theory,  and  the  pradice  $  and  it  is  obferved, 
that  the  authors  on  painting,  have  very  much  negleded  the  for¬ 
mer,  tho’  fio  very  important,  both  as  to  the  defign  and  difpofition 
of  the  pieces. 

Secondly,  an  account  of  feven  conferences,  fix  of  which  were 
made  on  as  many  pieces  of  Raphael^  "Titian ,  Paul  Veronefey 
and  the  feventh,  on  that  of  Laocoon . 

M.  le  Rruny  confidering  a  piece  of  Raphael ,  reprelenting  the 
combat  of  St.  Michael  with  the  devil,  oblerves,  that  the  ex- 
preffion  depends  in  a  particular  manner  on  the  bodies  that  fur- 
round  the  figures,  and  that  the  motion  and  adion  in  the  figure  of 
St.  Michael  is  owing  thereto,  who  fieems  to  be  animated  in  this 
piece ;  for  his  body,  incumbent  on  the  air,  fieems  to  drive  it  on 
high  with  violence,  to  make  way  for  his  defcent. 

In  another  piece,  where  Titian  reprefients  the  body  of  Chrift 
carried  to  the  grave,  M.  de  Champagne  the  elder,  oblerves  the 
dexterity  of  the  matter  in  ordering  the  colours  and  light ;  that 
the  legs  of  the  pidure,  which  firtt  prelent  themfielves,  may  ttand 
out,  he  has  wrapped  them  about  with  a  very  white  linnen  fiheet  5 
and  cloathed  Nicodemus ,  who  holds  them,  with  a  very  vivid  and 
clear  lacca ;  on  the  contrary,  in  order  to  fink  the  reft  of  the 
body,  he  has  fio  dilpofied  the  light  of  the  pi  dure,  that  the  fiha- 
dow  of  Jofeph  of  Arimathea ,  who  helps  to  fiupport  the  legs, 
falls  on  its  head  and  ihoulders,  which  heightens  the  image  of 
death  on  the  body  $  the  arrangement  of  the  colours,  is  likewile 
very  remarkable  in  the  draperies ;  for,  between  the  green  of  Jo¬ 
feph  of  Arimathea ,  and  the  blue  mantle  of  the  bleffed  virgin,  is 
the  yellow  cloathingof  Mary  Magdalen,  wherein,  what  is  brown 
and  dufiky  is  tempered  by  the  different  fiurroundmg  colours,  that 
the  eye  may  pafis  gradually  from  one  colour  to  another :  And 
becaufie  the  fileeve  of  Mary  Magdalen ,  which  is  of  a  bright  yel¬ 
low,  is  dole  to  the  lively  drapery  of  Nicodemus  5  the  artift,  to 
prevent  the  entrenching  of  thele  two  colours  on  each  other,  has 
turned  up  Nicodemus'*  lleeve  againft  the  yellow,  lo  that  we  pafis 
from  the  fhadow  of  one  colour  to  that  of  the  other. 

The  art  of  the  pidure,  treated  of  in  the  fifth  conference,  is  no 
Ids  remarkable  j  m  this,  which  is  a  piece  0 {Paul  Veroneje ,  is  a 

woman, 
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woman,  whole  carnation  colour  is  fo  fre/fr  and  fo  bright,  that  it 
dazles  the  eyes  :  M.  Nocret ,  examining  the  caule  of  this  beauty, 
oblerves,  that  it  proceeds  in  part,  from  the  artifl’s  having  inge- 
nioufly  drawn,  before  her,  a  child  in  brown  drapery  3  behind  her 
a  man  in  black  5  and  on  her  fide,  a  Negro,  who  make  an  admi¬ 
rable  contrail  to  the  great  luftre  and  iplendor  of  the  carnation. 

The  two  laft  conferences,  on  two  pieces  of  M.  i PouJJhl,  furnilh 
among  other  things,  very  elegant  examples  of  different  charac¬ 
ters,  iuitable  to  different  perfons :  This  mailer  being  to  reprelent 
ieveral  perlons  gathering  manna,  gives  them  different  attitudes 
and  poll ures,  anlwerable  to  their  characters  $  on  the  forepart  of 
the  piClure  are  two  youths,  who  according  to  the  genius  of  that 
fight  about  the  manna  5  near  to  them  are  men  gathering  it  in 
the  mean  time,  and  eating  thereof 3  at  a  little  diflance  appears  a 
girl,  who  loth  to  take  the  pains  of  Hooping,  holds  out  her  coat 
to  receive  it  as  it  falls,  and  fancies  heaven  pours  it  down  for  none 
but  herfelf;  which,  according  to  the  obierver,  well  expreffes  the 
foft  temper  of  that  lex,  averle  to  labour,  and  imagining  every 
thing  mull  happen,  as  they  would  wifh;  in  the  other  piece, 
repreienting  the  two  blind  men,  to  whom  our  faviour  reilored 
light  5  there  is  an  old  man,  very  inquifitive  and  prying,  leaning 
as  if  he  doubted  of  the  truth  of  the  miracle,  the  artill  well  ex- 
preffing  the  charaCler  of  that  age,  which  is  to  be  incredulous  and 
diffident. 

^fhe  Generation  of  an  Hyperbolical  Cylindroid,  and  a  Hint  of 
its  application  for  grinding  Hyperbolical  Glaffes;  by  Sir 
Chrill.  Wren.  Phil.  Tranf  N°  48.  p.  p6i.  Tranflated  from 
the  Latin. 

LET  (Fig.  3.  Plate  VI.)  DB  EC,  be  two  oppolite  hyper¬ 
bola’s,  whole  tranfverie  axis  is  BC,  their  centre  A,  and 
one  of  the  affymptotes  G  P  3  and  thro’  the  centre  draw  O  M  per¬ 
pendicular  to  B  C;  wherefore,  if  the  two  hyperbola’s  do  revolve 
round  their  axis  OM,  it  is  plain,  a  body  called  an  hyperbolic 
cylindroid  will  be  generated  by  that  rotation,  whole  bales,  and 
all  the  feClions  parallel  to  them,  are  circles:  i  fay  likewile,  that 
if  the  body  be  cut  by  the  affymptote  GP,  the  ieCtion  will  be  a 
parallelogram  :  Let  it  be  cut  thro’  the  tranlverfe  axis  into  a  cir¬ 
cular  lefhon  BN  C,  and  alfo,  thro’  O  and  M  into  equal  circles, 
and  at  equal  dillances  from  the  centre  3  and  likewile  thro’  the 
axis,  into  the  generating  figure,  whole  hall,  is  B DEC,  and  in 
whole  plane  will  be  the  affymptote  GP,  thro’  which,  let  the 
plane  B  D  E  be  cut  at  right  angles  in  the  plaice  F II  P,  and  join  O  H. 

Vol.  I.  B  b  Be- 
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Becaufe  the  triangle  OGH  is  re&angular,  therefore  the 
fquare  of  OH,  or  O  D,  minus  the  fquare  of  O  G  is  equal  to 
the  fquare  of  GH5  and  becaufe  DO  is  parallel  to  BA,  and 
cuts  the  affymptote  in  G,  it  will  be  from  the  properties  of  the 
hyperbola,  which  are  demandrated  in  conic  fe&ions,  the 
fquare  of  O  G,  together  with  the  fquare  of  A  B,  equal  to  the 
fquare  of  GD;  that  is,  the  fquare  of  OD  minus  the  fquare 
of  O  G,  equal  the  fquare  of  A  B,  or  of  ANj  therefore  the 
fquare  of  G  H,  is  equal  to  the  fquare  of  A  N  5  wherefore  G  H 
and  A  N  are  equal,  and  at  right  angles  to  G  A  5  and  the  fame 
alfo  is  demondrated  of  all  other  fe&ions  parallel  to  the  bafe; 
eonfequently  an  hyperbolical  cylindroid  being  cut  by  an  affymp- 
tote,  the  feftion  is  a  parallelogram  Q^E.  D. 

Cor.  Hence  it  appears,  that  on  the  furface  of  a  cylindroid, 
tho’  confiding  of  a  double  flexure,  innumerable  right  lines  may 
be  drawn,  as  alfo,  that  this  body,  may  be  otherwife  genera¬ 
ted,  viz.  by  the  revolution  of  a  parallelogram  about  the  axis, 
the  angle  at  the  axis  GAO  remaining  equal,  or  the  generat¬ 
ing  line  H  R  continuing  immoveable,  and  either  generating, 
or3  cutting  the  body  5  and  if  a  diarp  and  draight  edge-tool 
have  the  fame  dtuation  to  the  axis  with  the  generating  line, 
while  the  chuck  turns  round,  it  is  plain,  that  hyperbola’s  may 
be  as  accurately  wrought  by  the  lathe,  as  circles  ;  fi nee  no¬ 
thing  more  is  required  for  the  formation  of  a  cylindroid,  than 
for  that  of  a  cylinder,  except  that  in  cylinders,  the  edge  of 
the  tool  is  parallel  to  the  axis,  but  here  inclined  ;  therefore  it 
is  to  be  obferved,  that  the  fpecies  of  the  hyperbola  is  varied, 
according  to  the  inclination  of  the  angle  GAOj  eonfequently, 
it  may  be  lb  eafily  fitted  to  a  given  hyperbola,  that  there  is  no 
need  of  demonftrating  the  thing  farther  5  but  if  the  angle  con¬ 
tinuing  the  fame,  the  generating  line  approach  nearer  the  cen¬ 
tre,  a  iefs  hyperbola  thence  arifes,  but  entirely  fimilar  to  the 
former. 


Of  the  Motion  of  the  Sap  in  Trees;  by  Mr.  Willoughby  and 
Mr.  Wray.  Phil.  Tranf.  N°  48.  p.  963. 

IN  birch  trees,  the  fap  iffiies  out  of  the  lead  twigs  of  bran¬ 
ches  and  fibres  of  roots,  in  proportion  to  their  bignefs. 
From  branches  that  bend  downwards  more  lap  lffues  than 
from  others  of  the  fame  bignefs  in  a  more  erect  pofition. 

Branches  and  young  trees  cut  quite  orr  when  full  of  fap,  and 
held  perpendicularly,  will  bleed  ;  and  if  you  cut  off  their  tops, 

and  invert  them,  they  will  bleed  like  wife  at  the  fmall  ends. 

‘ 5  J  Roots 
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Roots  of  birch  and  fycamore  cut  afunder  will  bleed  born 
ways,  that  is,  from  the  part,  remaining  to  the  tree,  and  the 
part  divided  from  it  ;  but  a  great  deal  fatter  from  the  former  5 
and  in  a  cold  fnowy  day,  the  root  of  a  fycamore  bled  ten 
times  fatter  than  it  did  before  in  warm  weather. 

In  birches,  the  fap  does  not  iffue  cut  of  the  bark,  tho’  ne¬ 
ver  fo  thick  ;  but  as  loon  as  you  have  cut  the  bark  quite  thro’, 
it  then  firfl  begins  to  bleed. 

The  paring  off  the  bark  of  feveral  birches  above  an  hand’s 
breadth  round,  abated  their  bleeding  above  the  bared  places, 
but  did  not  quite  ftop  it. 

The  lap  attends  not  only  between  the  bark  and  tree,  and  in 
the  prick’d  circles,  between  the  feveral  coats  of  wood,  but 
alio  thro’  the  very  body  of  the  wood  ;  for,  feveral  young 
birches  being  nimbly  cut  off  at  one  blow  with  a  fharp  ax,  and 
a  piece  of  white  paper  immediately  held  hard  on  the  top  of 
the  remaining  trunk,  pins  were  ttuck  in  all  the  parts  of  the 
paper  that  appeared  wet;  and  at  laft,  mott  of  the  paper  be¬ 
coming  wet,  upon  removing  it,  but  leaving  the  pins  flicking, 
they  were  found  without  any  order,  fome  in  the  circles  and 
fome  in  the  wood  between  :  And  to  confirm  this,  the  body  of 
the  tree  was  cut  a-flope,  and  likewife  the  opposite  fide,  till 
the  top  was  brought  to  a  narrow  edge,  and  fo  ordered,  that  the 
whole  edge  conttfted  of  part  of  a  coat  of  wood,  and  had  no¬ 
thing  of  a  pricked  circle  in  it,  notwithttanding  which,  the 
lap  attended  to  the  very  top  of  this  edge  and  wetted  a  paper 
laid  upon  it. 

In  order  to  find  out  the  motion  of  the  fap,  and  to  know 
whether  it  not  only  attends,  but  likewife  dettends,  there  was 
a  hole  bored  in  a  large  birch,  out  of  which  a  drop  fell  every 
fourth  or  fifth  pulfe  ;  then  about  a  hand’s  breadth  below 
the  hole,  the  body  of  the  tree  wasfawed  deeper  than  the  hole:: 
'Whereupon  the  bleeding  diminifhed  about  one  half;  and  fawr. 
ing  above  the  hole  to  the  fame  depth,  its  bleeding  ceafedf 
quite;  and  from  the  fawed  furrow  below  it,  decreafed  about 
half;  but  it  continued  bleeding  a  great  while  after,  at  bothf 
the  fawed  furrows,  the  hole  in  the  middle  remaining  dry : 
This  experiment  was  repeated  with  much  the  fame  fuccefs  on 
a  fycamore.  ? 

Some  trees  of  the  fame  kind  and  age  bleed  a  great  deal  faf* 
tfer  and  fooncr  than  others;,  but  always  old  trees  fooner  and 
fatter  than  young. 


B  b  i 


,A  wound 
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A  wound  made  before  the  fap  rifes,  will  bleed  when  it  does 
rife. 

Upon  making  thefe  experiments,  the  weather  changed  from 
warm  to  very  cold  $  whereupon,  the  bleeding  of  the  birches, 
which  began  to  abate  before,  quite  ceafed}  but  all  the  fycar 
more  and  walnut-trees,  that  were  wounded,  bled  plentifully  5 
lb  in  e  of  which  did  not  bleed  at  all  before,  and  fuch  as  did,  but 
llowly^  and  fo  continued  night  and  day,  when  it  freezed  lb 
hard,  that  the  fap  as  it  dropped  congealed  :  The  cold  remit¬ 
ting,  the  birches  bled  a-.frelh,  the  fycamores  abated  very  much 
and  the  walnut-trees  quite  ceafed. 

Upon  piercing  two  fycamores  on  the  north  and  fouth  fades, 
with  equal  inciflons,  they  bled  a  great  deal  falter  on  the  north 
than  fouth  (ides,,  which  agrees  with  the  preceeding  experiment. 

Several  willows  were  let  with  the  wrong  ends  downwards, 
and  feveral  briars  cut  off,  that  had  taken  root  at  the  lame 
extremity  5  the  former  /hot  out  branches  near  two  foot  long  5 
and  from  the  top  of  the  lets,  which  were  a  yard  high,  the 
briars  alfo  grew  backward  from  that  part,  which  was  left  re¬ 
maining  to  the  roots  at  the  linaller  ends,  and  they  had  great 
leaves  and  were  ready  to  flower. 


jDanps  in  Mines  5  by  Dr.  Edw.  Brown.  Phil.  Trank  N°  48. 

p. 

DAMPS  are  oblerved  in  moll  of  the  Hungarian  mines, 
that  are  deep,  and  that  not  only  in  the  Cuniculi ,  or  di- 
ref!  paffages,  by  thefe  miners  called  Stollen ,  but  likewife 
in  the  Putei ,  or  perpendicular  cuts  and  delcents,  termed 
Schachts:  They  are  met  with  not  only  in  places,  where  the 
earth  is  full  of  clay,  or  the  like  fubflances,  but  alfo,  where  it 
is  rocky  :  And  the  Dr.  was  Ihown  one  place  in  the  copper  mine 
at  Herrn-groundt ,  where  there  had  been  a  very  pernicious 
damp,  and  yet  the  rock  fo  hard,  that  it  could  not  be  broken 
fey  their  inllruments;  and  the  defcent  was  made  with  gun¬ 
powder,  rammed  into  long  round  holes  in  the  rock,  and  thus 
blown  up:  And  he  was  ihown  another  place,  where  there  is 
fcmerimes  a  damp,  and  lometimes  clear  weather:  When  there 
is  much  water  in  the  mine,  fo  as  to  flop  up  the  lower  part  of 
this  paflage,  then  the  damp  becomes  difc  over-able,  and  com¬ 
monly  lirong:  He  procured  one  to  enter  it,  till  his  lamp  went 
Gut  four  or  live  times,  in  the  fame  manner  as  in  Grotto  del 
Cane  in  Italy. 


\ 


Damps 
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Damps  are  not  all  of  the  fame  force,  but  fome  are  weaker, 
and  fome  Aronger;  fome  fufFocate  in  a  little  time,  others 
again  only  make  the  workmen  faint,  without  any  further  harm, 
unlefs  they  continue  long  in  the  place.  The  miners  cure  the 
damp,  or  bad  weather  as  they  term  it,  by  perflation,  by  Jet¬ 
ting  the  air  in  and  out,  and  fo  promoting  its  circulation  :  In 
the  mine  at  Herrn  groundt,  they  cured  a  damp  by  a  great  pair 
of  bellows,  blown  continually  for  many  days.  The  ordinary 
remedy  is  by  long  tubes,  thro’  which  the  air  continually  pai- 
fing,  they  can  dig  Araight  on  for  a  long  way,  without  any  im¬ 
pediment  in  breathing:  Some  Cunicida  are  500  fathoms  long: 
In  the  filver  trinity-mine  by  Schemnitz ,  he  pafled  quite  under 
a  great  hill,  and  came  out  on  the  other  flde  :^At  wind-Schacfo 
mine  near  Schemnitz ,  he  was  fliown  a  place,  where  flee  men 
and  a  gentleman  of  quality  were  lofl,  for  which  reafon  they 
have  now  placed  a  tube  there  5  the  like  they  do  over  all  Doors , 
and  all  Ways ,  where  they  dig  ftraight  on,  for  a  great  Ipace, 
and  have  no  paffage  thro’:,  At  Chremnitz  28  men  had  been 
killed  at  one  time  in  4  Cuniculi 5  and  in  the  linking  of  Leopold's 
pit,  which  i$  150  fathoms  deep,  they  were  much  troubled 
with  damps,  which  they  cured  in  this  manner:  They  fixed  a 
tube  to  the  fide  of  the  Schacht  or  pit,  from  top  to  bottom ; 
and  that  not  proving  lufficient,  they  forced  down  a  broad  flat 
board,  which  covered  or  flopped  the  pit  on  all  fides,  but  where 
the  tube  was 3  and  lb  forced  out  all  the  air  in  the  pit  thro’  the 
tube  y  which  they  were  forced  often  to  repeat  •  and  now  hav¬ 
ing  divers  other  palfages  into  it,  the  air  is  good  and  furficient  ; 
and  he  himfelf  was  drawn  up  thro’  it  without  the  leafl  trouble 
in  breathing. 

.But  befides  the  mifehief  from  poifonous  exhalations,  flag- 
nations  of  the  air,  or  water  impregnated  with  mineral  Ipints, 
the  miners  fometimes  perilh  by  other  means  5  for  there  being 
in  thele  mines  incredible  mafles  of  wood  for  ffipporting  the 
pits  and  horizontal  palfages,  men  are  fometimes  deflroyed  by 
this  wood  being  fet  on  fire  :  And  in  the  gold  mine  at  Clorem- 
nitZy  the  timber  was  once  fet  on  fire,  and  50  miners  periihed  * 
who  were  all  taken  out  to  one,  who  was  afterwards  found  to 
be  dilfolved  by  the  vitriol  water,  nothing  being  left  entire,  ex¬ 
cept  fpnie  of  his  cloaths. 


A  Cm 
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a  Chronological  Account  of  the  feveral  Eruptions  of  Mount 
M tna.  Phil.  Tranf,  2sS°  48.  p.  967* 

TO  omit  what  is  related  by  %eroJus>  Orpheus  and  other 
lefs  credible  authors  about  the  eruptions  of  this  moun¬ 
tain,  both  at  the  time  of  the  expedition  of  the  Ionian  colonies, 
and , that  of  the  Argonaut #  into  the  ifland  of  Sicily ,  which  lat¬ 
ter  happened  in  the  12th  century  before  Chfifi  5  the  firfl,  we 
iliall  take  notice  of,  is  that,  which  happened  at  the  time  of 
the  expedition  of  JEneas,  who,  being  affrighted  at  the  burn¬ 
ing  of  this  mountain,  left  that  ifland  5  of  which  Virgil  JEneiB 
111.  gives  this  defcription. 

Jgnarique  wV,  Cyclopum  allabimur  oris.  * 
tortus  ab  accejju  ventorum  immotus  $$  ingens 
jpfe  •  fed  horrificis  junta  tonat  JEtna  ruinis  y 
Inter dumque  etiam  prorurnpit  ad  dither  a  nubetn , 
turbine  fumantem  piceo,  candente  favilla  j 

Attolitque  globos  flammarum ,  £S>  fidera  Iambi 1 5 
Jnterdum  fcopulos ,  avulfaque  vifcera  month 
Brigit  eru&uns,  liquefatt  aque  far, a  fub  auras 
Cum  gemitu  glomerate  fun deque  exdftuat  imo. 

- - - And  unknowing  of  our  Courfe 

"We  drive  upon  the  Cyclop's  Coafts:  The  Port 
fenc’d  by  its  Situation  from  the  Winds, 

And  large  itfelf :  But  Aetna  thunders  nigh 
In  dreadful  Ruins.  With  a  Whirl-winds  Force 
Sometimes  it  throws  to  Heav’n  a  pitchy  Cloud, 

Redden’d  with  Cinders,  and  involv’d  in  Smoke  ^ 

And  toffes  Balls  of  Flame,  and  licks  the  Stars « 
Sometimes  with  loud  Expiofion  high  it  hurls 
•Vail  Rocks,  and  Entrails  from  the  Mountains  torn  3 
"With  roaring  Nolle  flings  molten  Stones  in  Air, 

And  boils,  and  bellows,  from  its  lowefl  Caves. 

Trapp® 

After  this,  in  the  7  6  olympiad,  about  47  6  years  before  Chrifl, 
we  find  in  ‘Thucydides  another  burning,  and  about  50  years  af¬ 
ter  that  a  third.  And  m  the  time  of  the  Homan  coniuls,  ac¬ 
cording  to  Diodorus  Siculus  and  Polybius,} here  happened  four- 
eruptions  of  mount  JEtna :  The  next  was  in  the  time  of  Julius 
Cdifar,  and  faid  by  Diodorus  to  have  been  fo  fierce,  that  the 
iea  about  Lipara ,  an  ifland  near  Sicily,  by  its  fervent  heat 

burnt  the  fhips,  and  kill’d  all  the  fifties  therein.  There  was 

another 
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another  under  Caligula ,  about  40  years  after  Chrifi,  which  was 
fo  dreadful,  that  it  made  that  emperor,  who  was  then  in  Sicily , 
fly  for  it.  It  burnt  again  A.  C.  812  under  Charlemagne :  And 
from  the  year  1160  to  1669,  all  Sicily  was  ihaken  with  many 
terrible  earthquakes  ;  the  eruptions  of  JEtna  deltroyed  a  valt 
trafl  of  inhabited  Land  round  about  it,  and  reached  as  far  as 
Catania ,  whofe  cathedral,  and  the  Religious  in  it,  were  de- 
ftroyed  :  In  12  84  about  the  time  of  the  death  of  Charles  king  of 
Sicily  and  of  Arragon ,  there  was  another  dreadful  burning.  An* 
1329  to  1333  another.  An.  1408  another,  and  An.  1444  ano¬ 
ther,  which  lafted  to  1447:  An.  1536",  there  was  an  eruption 
which  continued  for  a  whole  year,  and  1 6*3  3  another,  that  laded 
feveral  years 5  An.  i6>o  it  burned  on  the  eaft  fide,  and  vo¬ 
mited  fuch  quantities  of  fire,  as,  according  to  Kircher  in  his 
Mundus  SuhterraneuSy  made  great  devadations;  And  the  fame 
author,  being  in  Sicilyy  obferves  that  the  people  of  Catania , 
digging  for  pumice-ftones,  found  at  the  depth  of  <58  foot? 
flreets  paved  with  marble,  and  many  footfteps  of  antiquity  ; 
an  argument,  that  towns  formerly  Hood  there,  tho’  fince  bu¬ 
ried  in  the  eruptions  of  that  mountain;  they  alio  found  feveral 
bridges  of  pumice  ftones,  probably  made  by  the  flux  of  thei'e 
fiery  torrents. 

A  Woman  with  a  double  Matrix;  by  M.  Benoit  Vaflah  Phil. 

Tranf.  N°  48.  p.  969. 

FIG.  4.  Plate  VI.  reprefents  a  double  matrix  obferved  by 
Mr.  Vajjal  furgeon  at  cPariSy  upon  opening  the  body  of  rt 
woman  of  32  years  of  age,  of  a  fangume  conftitution,  and  mafi- 
culine  air :  Thefe  two  matrixes  were  fo  well  difpoied  by  an 
extraordinary  contrivance  of  nature,  that  the  true  one  had  con¬ 
ceived  feveral  times,  viz.  7  males  and  4  females,  all  born  at 
the  full  time,  and  all  perfeftly  well  formed ;  but  they  were  at 
laft  followed  by  a  brother,  yet  a  fcetus,  conceived  in  an  adjoin¬ 
ing  UteruSy  in  a  place  fo  little  capable  of  dillenfion,  that  feek- 
ing^nlargement,  after  it  had  caufed  grievous  iymptoms  to  the 
mother  for  two  months  and  a  half,  it  at  lad:,  being  about  3  or  4 
months  old,  break  out,  and  found  its  grave  in  that  of  its  mother, 
by  a  very  great  eflfufion  of  blood  in  the  whole  capacity  of  her 
abdomen,  which  threw  the  mother  into  fuch  violent  convul- 
lions  for  three  days  together,  that  fhe  died  of  them. 

The  explication  of  the  figure;  A,  a  portion  of  the  Vagina  5 
B,  the  internal  orifice  of  the  Uterus  laid  bare ;  C,  the  neck  of 
the  Uterus ;  D,  the  cavity  the  Uterus 5  E,  the  line  feparating 
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its  cavity  5  F,  the  Fundus  or  bottom  of  the  Uterus ;  G,  two  Sinuses 
found  in  the  bottom  of  the  Uterus  ;  H  H,  the  thicknels  of  the  Ute¬ 
rus  ;  1 1,  the  Ligamentum  latum-,  or  the  production  of  the  Ferito- 
rtdsum  on  the  left  tide,  containing  in  its  duplicature,  the  deferent 
and  ejaculatory  veftels  ;  K,  the  ipermatic  artery  5  L,the  fpermati 
vein;  M,  the  Tefticulus  or  Ovarium ;  N,  the  true  ejaculatory 
veffel  inferted  into  the  bottom  of  the  Uterus ,  thro’  a  Sinus  found 
there 3  O,  the  other  ejaculatory  veffel,  which  is  inferted  into  the 
neck  of  the  Uterus  ;  P,  the  Tuba  Fallopian  a  ;  R,  the  Ligamen¬ 
tum  rotundum ,  or  round  ligament  5  S,  the  Ligamentum  latum  of 
the  falfe  Uterus ;  U,  the  fpermatic  vein  5  T,  the  fpermatic 
artery 5  Y,  the  Ovarium,  Z,  a  portion  of  the  Fallopian  tube 5 
2,  the  true  ejaculatory  veffel  inferted  into  the  bottom  of  the 
Uterus ,  thro’  the  Sinus  above  mentioned;  3,  the  other  ejacula¬ 
tory  veffel,  running  into  the  neck  of  the  Uterus ;  4,  the  part  torn 
by  the  encreafed  foetus;  5,  the  foetus  in  that  fituation,  m  which 
it  was  found  involved  in  its  amnion ;  6 ,  the  umbical  veftels 3 
7,  the  Flacenta  adhering  to  a  certain  fleftiy  fubftance ;  8,  that 
fiefhy  fubftance ;  9,  the  Ligamentum  rotundum . 

Obfervations  concerning  the  Bath  Springs  in  Somerletfhire ;  by 
Mr.  Jofeph  Glanvil.  Phil.  Tranf  N°  49.  p.  977. 

THE  country  about  "Bath  is  very  hilly  and  uneven,  but  the 
hills  lie  regular;  they  are  generally  rocky,  and  deep  from 
fouth-weft  and  by  weft,  to  north-eafl  and  by  north:  The  whole 
traft  of  the  country,  within  five  or  feven  miles,  abounds  with  coal 
mines.  But  there"  are  no  other  confiderable  mines  nearer  than 
Mendip ,  at  ten  miles  diftance,  excepting  fome  of  lead  at  Berry 
in  Glocefterjhire ,  which  lies  to  the  north  of  this  place,  at  the 
diftance  of  four  or  five  miles. 

The  hills  for  the  moft  part  afford  a  free  ftone ;  and  on  the 
north- weft  of  Lanfdovon ,  the  (tones  digged  there,  are  a  fort  of 
hard  ftone,  commonly  called  a  Lyas,  blue,  white,  and  polifhable. 

The  town,  and  baths  are  of  very  great  antiquity:  Bed des  what 
is  to  be  found  in  very  ancient  chronicles  to  that  purpole,  one  of 
our  great  antiquaries  Mr.  F.  afferts  that  thefe  Baths  were  8co> 
years  before  Chrift. 

It  is  affirmed,  that  the  town  for  the  moft  part  is  built  on  a 
quagmire,  tho’  the  places  all  about  it  are  very  firm  ground. 
Some  Workmen,  that  have  been  employed  in  digging,  have  found 
a  mire  ten  foot  deep,  without  the  north  gate ;  at  Seaven  the 
higheft  part  of  the  town.  The  earth  between,  is  a  kind  of  rub- 
bim ;  fometimes  they  meet  at  feven  or  eight  foot  with  oyfter- 
Ifiellso  The 
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The  town  and  circumjacent  country  generally  abound  with 
cold  Springs :  And  in  ibme  places  the  hot  and  cold  arile  very 
near  each  other ;  in  one  place,  within  two  yards,  and  in  others, 
within  eight  or  nine  of  the  main  baths. 

The  guides  of  the  Crofs-Bath  informed  Mr.  Glanvil ,  that 
when  there  is  a  great  weft- wind  abroad,  Handing  by  the  fprings, 
they  feel  a  cold  air  ariftng  from  beneath :  If  the"wind  be  at  eaft3 
and  the  morning  clofe,  with  a  little  milling  rain  3  the  Crofs-hath 
is  lo  hot  as  Icarce  to  be  endured,  when  the  Kings  and  hot  Baths 
are  colder  than  ufual :  In  other  winds,  let  the  weather  be  how  it 
will,  this  bath  is  temperate.  The  fprings,  that  bubble  moft,  are 
coldeft:  The  Crofs-hath  fills  in  fixteen  hours,  both  in  winter  and 
fummer,  without  any  difference  from  heat  or  cold,  floods  or 
drought;  that  of  the  King  in  12  or  14  hours. 

A  man  may  better  ordinarily  endure  four  hours  bathina  in  the 
Crofs-hath,  than  iy  in  the  others  :  In  the  Queen' s-b at  h^ which 
has  no  fprings  of  its  own,  all  coming  out  oT  the  King's,  they 
[i'ound  under  a  flat  lfone,  which  upon  occafion  was  taken  up,  a 
tunnel,  and  a  yielding  mud  in  and  under  it,  into  which  they 
thruft  a  pipe,  but  could  feel  no  bottom :  In  the  Kings-bath  there 
is  a  lpring  lb  hot,  that  it  is  lcarce  fufferable;  fo  that  they  are  feign 
'|to  turn  much  of  it  away,  for  fear  of  inflaming  the  bath:  The 
Lhotteft  lpring  will  not  harden  an  egg. 

The  Bath  water  does  not  pafs  thro'  the  body  like  other  mine* 
iral  waters ;  but  if  you  put  in  fait,  it  purges  prefently :  Upon  let- 
Itling,  it  affords  a  black  mud,  ufeful  in  aches,  applied  by  way  of 
xataplafm ;  to  lome  more  luccefsfully  than  the  very  waters. 
The  like  it  depofites  upon  diftillation,  and  no  other;  nor  has 
,any  more  been  dilcovered  by  all  the  chymical  obfervations  he 
lever  knew.  One  Dr.  Afiendojf  found,  that  the  colour  of  the 
Ifalt,  drawn  from  the  King's  and  Hot -bath,  was  yellow' ;  that  ex'- 
itra&ed  from  the  Crofs-hath,  white;  and  he  concluded,  that  the 
’\Crofs-bath  had  more  of  allum  and  nitre  than  the  hotter  baths, 
iwhich  abound  more  with  fulphur :  And  yet  the  bath  relaxes 
Ifhrunk  finews,  by  which  it  ftiould  feem  not  to  abound  much  with 
:allum:  It  is  harlker  to  the  tafte  than  the  other  baths,  and  foaks 
the  hands  more. 

A  man  cannot  drink  half  the  quantity  of  ftrong  drinks  in  this 
bath,  that  he  can  out  of  it ;  but  if  he  have  drank  before  to  excefs, 
it  refreflies  very  much :  It  likewiie  provokes  urine. 

They  are  very  uleful  in  dileales  of  the  head,  as  palfies,  epilep¬ 
sies,  and  convuffions;  in  cuticular  dileales,  as  leprofies,  itches, 
and  lcabs;  in  all  obftruftions  of  the  bowels,  as  lpleen,  liver, 
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and  mefentery,  and  in  fchirrofities  and  hardnefs  of  thofe  parts;  in 
molt  difeafes  of  women ;  in  the  {curvy  and  Hone ;  it  is  alfo  good 
in  cold  gouts,  as  they  call  them ;  but  it  has  a  contrary  effeft  in 
hot  gouts,  putting  the  patients  into  a  fit,  if  they  go  into  it  without 
^reparation ;  or  "if  they  have  the  fit,  it  inflames  it  more,  and 
drives  it  thro’  the  body,  and  fo  difables  the  joint,  that  there  is  no 
treading  on  it:  The  bath  is  effe&ual  in  difeafes  of  children,  par¬ 
ticularly,  the  rickets ;  it  is  good  for  women,  that  are  apt  to  mif- 
carry,  if  ufed  moderately  :  It  facilitates  delivery:  It  is  befides  very 
t fifeaual  for  flrengthening  broken  bones,  and  good  in  all  cold  and 
moiil  diftempersfin  weaknels  of  the  nerves,  ftupefa&ions,  relax¬ 
ations,  and  violent  pains;  but  it  exafperates  venereal  pains,  ex¬ 
cept  the  malignity  be  overcome  by  medicines :  It  is  an  excellent 
remedy  to  remove  the  remaining  weaknefs  in  gouts,  as  has  been 
remarkably  obferved  in  old  men. 

The  Bath  guides  live  to  a  very  great  age;  fometimes  to  ioo; 
and  ordinarily,  if  they  are  temperate,  to  70. 

In  the  Crojs-bath ,  the  guides  have  obferved  a  certain  black  fly 
with  fcaled  wings,  in  the  fhape  of  a  lady-cow,  but  fomewhat  big¬ 
ger  :  They  fay  it  Ihoots  quick  in  the  water,  and  bites  fometimes : 
ft  lives  under  water,  and  is  never  obferved  but  hy  very  hot  wea¬ 
ther  ;  they  fuppofe  it  comes  up  with  the  fprings  5  it  is  not  obler- 
vable  any  where  elie. 

The  Crofs-bath  corrodes  filver  very  much:  A  /hilling  in  a 
week’s  time  has  been  fo  eaten,  that  it  might  be  wound  about  one’s 
finger :  The  Baths  agree,  as  they  term  it,  with  brafs,  but  not  with 
iron ;  for  they  will  eat  out  a  ring  of  this  latter  _  in  feven  years, 
whereas  brafs  rings  feem  to  receive  no  hurt  from  it. 

When  women  have  wa/hed  their  hair  with  a  mixture  of  beaten 
eggs  and  oatmeal,  it  will  poifon  the  bath  to  fuch  a  degree,  as  to 
beget  'a  mod:  noifome  fmell,  calling  a  fea  green  on  the  water, 
which  otherwise  is  very  pure  and  limpid;  it  will  taint  the  very 
walls,  and  there  is  no  cleanfing  of  it,  but  by  drawing  the  bath. 

In  fummer,  the  baths  purge  up  a  green  lcum  on  the  top,  but 
in  winter,  never;  leaving  then  a  yellow  on  the  walls. 

The  walls  in  the  hot  fprings  are  very  deep  laid,  and  large ; 
30  foot  thick,  and  14  deep  from  the  level  of  the  ftreet:  The 
cement  of  the  wall  is  tallow,  clay,  lime,  and  beaten  bricks.  In 
16 59,  fat  Hot-bath  was  much  impaired  by  the  breaking  out  of  a 
fpring,  which  the  workmen  at  laft  found  again,  andreflored; 
In  digging,  they  came  to  a  firm  foundation  of  factitious  matter, 
with  holes  in  it  like  a  pumice-ftone,  thro’  which  the  water 
played  5  fo  that  it  is  probable,  the  fprings  are  brought  together 
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by  art,  and  not  by  necromancy  as  it  was  anciently  believed  ; 
for  in  a  very  ancient  manufcript  chronicle  are  found  thefe 
words:  “  When  Lud.  Hidibras  was  dead,  Hladud  his  Ion,  a 
“  great  nygromancer,  (fo  it  is  there  writ),  was  made  king,  and 
he  made  the  wonder  of  the  hot  bath  by  his  nygromancy  5 
«  and  he  reigned  21  years,  and  after  he  died,  and  lies  at  the 
«  new  Troy”.  And  in  another  old  chronicle,  it  is  faid,^  “  that 
«  king  Hladud  fent  for  necromancers  to  Athens  to  effeCI  this 
great  bufinefs”,  who,  it  is  like,  were  no  other  than  cunning 
artificers,  well  {killed  in  architecture  and  mechanics. 

It  has  been  obferved,  that  leaves,  like  thofeof  olives,  come 
fometimes  out  of  the  pump  of  the  Hot  Hath. 


‘Z'he  Icy  Mountain  Gletlcher ;  by  M.  Muraltus.  Phil.  Tranf, 

N°  49.  p.  982. 

TH  E  higheft  icy  mountains  of  Switzerland  about  Valejia 
and  Augufta ,  in  the  canton  of  Hern ,  about  Taminium 
and  Tavetjch  of  the  Grifons ,  are  always  feen  covered  with 
fnow  ;  which  melted  by  the  lumnier  heat,  and  other  fnow  fal¬ 
ling  in  a  little  time  after,  is  hardened  into  ice,  which  by  de¬ 
grees  becomes  a  flone,  not  yielding  in  hardnefs  and  tranlpa- 
rency  to  cryftal :  Such  {tones  cloiely  joined  and  compacted 
together,  compofe  a  whole  mountain,  and  that  a  very  firm 
one  5  tho’  in  the  fummer  time  the  country  people  have  obfer¬ 
ved  it  to  burffc  afunder  with  a  great  nolle,  like  thunder;  and 
thefe  cracks  and  openings  prove  fatal  to  hunters,  for  being  by 
the  winds  covered  with  the  fnow,  they  fall  into  them  and  perifti. 
At  the  foot  of  thefe  mountains,  cryftals  are  dug  out  with 
great  labour,  among  other  foffils,  and  are  of  two  forts 
and  colours;  fome  darkifh  and  turbid,  by  fome  called  the 
cryftal  ore,  and  found  in  great  plenty  in  the  alcent  of  mount 
Gotthard-,  others  tranlparent,  very  pure,  and  as  clear  as  Ve-  t 
nice  glafs,  fexangular,  both  great  and  final! ;  and  found  in  the 
mountains  about  Valejia ,  the  town  called  Urfelen »  and  at  the 
foot  of  the  hill  Schelenim ,  and  fold  at  a  good  rate,  one  in 
particular  being  fold  for  80  pound  fterling. 


Obfervations  in  Japan.  Phil.  Tranf.  N0  49.  p.  983. 

TH  E  JapaneSe  doubt  not  in  the  leaft  that  their  country  i* 
an  ifland,  tho’  feparated  from  the  continent  by  fuch 
narrow  channels,  that  no  veffel  of  any  confiderable  burden  can 
pais  them, 
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The  air  is  very  healthful,  but  of  a  different  temperature  on 
$ach  fide  of  the  mountains,  which  divide  Japan:  The  plague 
has  never  been  heard  of  there,  tho’  the  final!  pox  and  fluxes 
are  very  frequent. 

Their  mountains  are  fertile  almofl  to  the  very  tops.  There 
you  find  almoft  all  forts  of  European  fruits,  as  peaches,  apri- 
eocks,  cherries,  prunes,  apples,  pears,  and  particularly  pippins, 
bon-cbretien  pears ;  befide  a  vafl  number  of  other  fruits  $  and 
generally  all  the  frjuits  that  are  to  be  found  in  any  other  part 

of  India . 


Their  filver  is  in  the  greateff  perfection,  but  not  ufed  ip 
trade  $  in  which  nothing  but  gold  and  fome  finall  brafs  coin  is 
lo  be  feen,  but  they  fpoil  their  brafs  by  too  much  refining  5 
their  fleel  alfo  is  very  good. 

The  temper  of  their  metal  was  formerly  better  than  it  is 
^now  5  but  they  fiijl  make  exceeding  good  cutlafhes  or  fhort 
fwords. 

The  great  mountain  of  Japan  is  higher  than  the  Eico  in  Te - 
fierijj,  for  tho’  diftant  from  the  fhore  above  18  leagues,  it  may 
be  feen  above  40  leagues  off  at  fea$  there  are  8  vulcano’s  or 
burning  mountains  in  Japan ,  and  you  cannot  go  any  where 
?nto  the  plain,  but  you  may  difcover  one  or  other  of  them, 
i  They  have  many  medicinal  waters  and  hot  fprings,  ufed  by 
the  inhabitants  in  their  diftempers;  they  have  particular  me¬ 
dicines  ;  but  they  never  let  any  blood  5  they  ul'e  cauftics  very 
much,  applying  on  fome  nerve  or  other  the  powder  of  Jlrte- 
mfia ,  or  mugwort  and  cotton,  which  they  fet  on  fire 5  they 
drink  all  their  liquors  warm. 

Japan  is  well  ftored  with  venifon,  fo  that  they  have  little 
regard  for  cattle,  tho5  they  have  them  in  plenty  ;  their  oxen  are 
generally  employed  in  ploughing  $  they  make  no  butter  nor 
cheefe,  nor  are  they  lovers  of  milk  5  they  have  great  plenty 
pf  corn  apd  rice. 


The  Japanefe  are  proper  enough  in  flature,  and  not  un¬ 
comely  in  features  $  their  bellies  are  fomewhat  prominent  • 
they  are  exceeding  aClive  and  want  no  judgment  5  they  are 
alfo  warlike  and  valiant. 

They  are  mailers  of  no  arts,  but  what  arp  known  in  Europe , 
except  that  of  making  Lacea ,  of  which  there  is  fome  ib  fine 
^nd  curious,  that  whereas  in  Europe  one  may  buy  a  fmall  box 
for  three  or  four  crowns,  one  of  the  fame  fize,  and  made  in 
Japan  of  exquifite  Lacca ,  will  fell  for  more  than  80  crowns. 


The 

*■  v# 


Royal  S  OCIETY.  2Q\ 

The  colours  with  which  they  dye  their  fluffs,  never  fade  : 
This  obferver  had  ieen  one  of  them,  far  exceeding  our  vermi¬ 
lion  and  couleur  de  feu  $  it  is  extracted  out  of  a  flower,  like 
faffron,  and  a  pound  of  it  is  exceflive  dear  $  in  order  to  try 
the  durablenefs  of  the  colour,  they  apply  a  hot  iron  to  it,  and 
if  it  holds,  they  affure  themfelves  of  its  goodnefs. 

There  are  mathematicians  among  them  5  and  they  are  fo 
much  given  to  judiciary  aftrology,  that  the  grandees  under¬ 
take  nothing  without  confulung  the  profeffors  of  that  art. 

Japan  yields  divers  forts  of  good  ftaple  commodities ;  but 
chiefly  all  forts  of  filks,  amber,  precious  flones,  mulk,  cop¬ 
per,  fteel,  lack-work. 

The  country  is  very  populous  and  exceeding  rich,  being 
well  ftored  with  gold  mines  5  and  10  ounces  of  fome  gold  ore 
yields  8  of  the  higheft  finenefsj  and  pieces  of  120  marks  in 
weight. 

Their  buildings  are  very  good  and  commodious,  and  but  of 
one  ftory  high :  The  ground  apartments  are  feparated  from 
each  other  by  partitions  of  painted  and  gilt  cartoon,  to  be 
folded  and  removed  like  fcreens  $  their  floors  are  covered  with 
mats,  and  fometimes  with  fluff  of  filk,  embroidered  velvet, 
and  cloth  of  gold. 

They  have  no  other  conveniences  of  defending  themielves 
from  heat  and  cold,  than  fuch  as  are  ufual  in  Italy  and  Spain. 

They  ufe  the  diverfions  of  comedy,  which  are  gayer  than 
thofe  of  Europe 5  the  fpeCtators  are  about  200  paces  diftant 
from  the  theatre,  which  being  arched  with  a  vault  makes  the 
aCtors  voices  to  be  heard  to  the  very  extremity  of  it  5  they  love 
hunting  and  gaming,  as  dice,  cards,  chefs,  $$c.  at  all  times  of 
the  day,  and  in  all  their  vifits  they  take  tea  and  tobacco. 

Their  language  is  entirely  different  from  the  Chinefe>  but 
their  priefts  and  courtiers,  that  is,  the  learned  among  them, 
underftand  the  language  of  Cbochin-China ,  and  by  this" means, 
that  of  Junquin,  China ,  Corea ,  St c.  They  write  neither 
from  the  right  to  the  left,  nor  from  the  left  to  the  right,  but 
downwards. 

Their  government  is  defpotic;  the  religion  pagan  5  the  chrif- 
tian  hated  upon  no  other  account,  but  that  fome  of  thofe  that 
profeffed  it  there,  would  perfuade  the  Japanefe  to  acknowledge 
a  power  fuperior  to  the  royal  dignity,  that  difpofed  of  crowns 
and  fcepters.  Their  morals  are  very  good,  their  faults  are 
punifhed  as  their  crimes,  even  lying  and  detraction  5  the  left 
hand  ig  the  more  honourable,  and  they  take  horfe  on  that  fide. 

A  me - 
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A  Metalline  Burning  Concave  ;  by  M.  de  Vilette.  Phil. 

Tranf.  N°  49,  p.  98  tf. 

MR.  De  Vilette  of  Lyons,  who  made  the  burning  concave  of 
30  inches  diameter,  difpofed  of  to  the  king  of  Denmark , 
and  mentioned  before  in  N°  6.  p.  95.  has  fince  made  another 
of  34  inches  diameter,  which  melts  all  forts  of  metals,  and 
iron  itfelf  of  the  thicknefs  of  a  filver  crown,  in  lefs  than  a  mi¬ 
nute  of  time,  vitrifies  brick  in  the  fame  time,  and  fets  either 
green  or  dry  wood  on  fire  in  a  moment;  the  king  has  feen  it 
Jmd  the  nerformances  by  it  with  great  fatisfaffcion,  and  his  ma- 
jefty  is  likely  to  purchafe  it  for  the  Royal  Academy,  for  mak¬ 
ing  of  further  experiments  with  it. 

Thefe  kinds  of  concaves,  burning  moft  forcibly  of  any  fire  we 
know  of,  even  beyond  that  of  a  wind-furnace,  would  be  of 
great  uie,  if  they  could  be  fo  contrived  as  to  have  a  focus  of 
Jny  confide rable  largenefs,  to  take  in  a  good  quantity  of  com- 
buftible  matter  at  once. 

fo  Weight  of  Water  in  Water;  by  Mr.  Boyle.  Phil.  Tranfj 

K°  50.  p.  1001. 

THE  honourable  Mr  .Boyle  caufed  to  be  blown  at  the 
flame  of  a  lamp  a  glafs  bubble  of  the  bignefs  of  a  pul¬ 
ler’s  egg,  with  a  fomewhat  long  Item,  turned  up  at  the  end, 
that  it  might  the  more  conveniently  be  broken  or ;  this  bubble 
bein'?  well  heated,  to  rarify  the  air,  and  thereby  expel  a  good 
part  &of  it,  was  nimbly  fealed  at  the  end,  and  by  means  of  the 
figure  of  ’the  Hem,  and  a  convenient  weight  of  lead,  it  was 
funk  in  water,  after  tying  both  with  a  firing  to  a  fcale  of  a 
good  balance,  and  putting  into  the  oth^r  a  fufiicient  weight  to 
counterpoife  the  bubble,  as  it  hung  freely  in  the  water ;  then 
with  a  long  iron  forceps  he  carefully  broke  oft  the  iealed  end 
of  the  bubble  under  water,  fo  that  no  air  appeared  to  efcape 
thro’  the  water,  but  the  liquor  by  its  weight  fprrng  into  the 
empty  glafs,  and  filled  it  half  full,  and  immediately  the  bub¬ 
ble  fubfided,  and  made  the  fcale,  it  was  fafiened  to,  prepon¬ 
derate  fo  much,  that  4  drachms  and  38  grams  were  necefiary 
to  reduce  the  ballance  to  an  < equilibrium  ;  then  taking  out  the 
bubble  with  the  water  in  it,  and  carefully  applying  the  flame 
of  a  candle,  he  drove  out  the  water,  which  otherwile  is  not 
eafily  done,  at  a  narrow  fiem,  into  a  glafs  that  was  counter- 
poifed  before,  and  it  was  found  to  weigh  about  4  drachms  and 
grains,  befides  a  little  that  remained  in  the  bubble,  and  a 
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little  that  was  evaporated,  which  added  to  the  piece  of  glafa 
that  was  broken  of  under  water,  might  very  well  amount  to 
7  or  8  grains :  By  which  it  appears,  that  water  has  not  only 
fome  weight  in  water,  but  that  it  weighs  very  near,  or  quite 
as  much  in  water,  as  it  does  in  air.  He  repeated  the  fame  ex¬ 
periments  with  another  fealed  bubble,  larger  than  the  former, 
and  after  breaking  it  under  water,  it  grew  heavier  by  7  drams 
and  34  grains  5  and  taking  out  the  bubble  and  driving  out  the 
water  into  a  counterpois’d  glafs,  the  liquor  amounted  to  the 
fame  weight,  abating  6  or  7  grains,  which  it  might  well  have 
loft  on  the  accounts  above. 

Obfervations  in  two  Voyages  to  the  Ead-Indies  5  by  Mr.  Rich. 

Smithfon.  Phil.  Tranf.  N°  50.  p.  1003. 

FROM  England  to. Gape Finifter  in  Gallic! a  in  44 °N.  Laf. 

the  winds  are  as  variable  as  with  us  in  England  3  only  the 
bay  of  bBifcay  is  more  fubjed:  to  dorms,  and  the  fea  rougher, 
the  waves  running  very  high.  From  thence  to  34®  the  wind  is 
alfo  variable,  but  if  you  are  within  100  leagues  of  the  Euro - 
pean  continent,  it  is  generally  inclined  to  north-eaft.  Front 
34°  towards  the  coad  of  Africa,  or  abbut  the  meridian  of  the 
Canaries,  the  wind  is  condantly  at  north-cad,  or  within  tliefe 
two  points,  and  it  is  rare  to  find  it  other  wife :  Yet  in  winter, 
upon  the  coad  of  Africa ,  there  are  fometimes  violent  wederly 
dorms,  but  of  no  long  continuance  5  and  in  fummer,  when  it 
is  fometimes  calm,  the  air  will  become  variable ;  The  north- 
ead  wind  holds  mod  commonly  to  8°  N.Lat.  and  then  the  lor - 
nado  winds  begin,  which  are  for  the  mod  part  confined  between 
8°  and  40  N.  Laf.  they  are  feldom  or  never  more  foutherly^ 
but  on  this  fide  the  lane,  they  have  fometimes  been  met  with 
between  n°  and  12°  N.  Lat.  and  fometimes  in  90  and  io°. 
Thefe  Tornado' s  are  uncertain  winds,  blowing  from  all  points 
of  the  compafs  in  the  fame  hour,  and  fometimes  the  wind 
Jlii its  thus  without  intermitting,  and  at  other  times  it  will  be 
quite  calm,  between  every  blad:  And  they  arc  fo  irregular, 
rhat  if  4  or  5  /hips  fail  as  near  each  other,  as  flnps  well  can, 
in  the  fame  mdant,  very  often,  each  feveral  /hip  will  have  a 
fcveraland  contrary  wind.  This  place  is  generally  mfeded  with 
dreadful  thunders,  lightnings  and  rain :  And  the  nearer  you  are 
to  the  African  fhorc,  fo  much  the  more  dreadful  is  the^thundcr • 
and  rain  3  but  the  further  wedward  you  go,  the  thunder  and 
rain  will  be  the  Ids,  and  the  winds  not  fo  uncertain  3  fo  that, 
d  you  go  as  far  wed,  as  the  meridian  of  the  ead  fide  of  'Brafil , 
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there  is  little  thunder,  nor  does  the  wind  come  down  in 
fuch  puffs  and  flaws  3  bur  between  40  and  8°  it  is  moil  inclined 
to  calms,  and  very  great  and  thick  fogs^  but  the  rains  fall  not 
in  fuch  violent  fhouers :  This  is  a  certain  rule  that  near  the 
Mr i can  Ihore,  and  fo  for  100  or  200  leagues  to  the  weft  of  it, 
the  north  eaft  winds  commonly  incline  more  and  more  to  the 
eaft  ;fo  rhat  when  you  come  to  the  weft  of  the  meridian  of  the 
A  sores,  about  20  ,  the  trade  or  conftant  wind  will  be  generally 
E.  N.  E.  Now  as  from  340  to  440  near  the  continent  of  Eu¬ 
rope,  the  winds  are  commonly  between  eaft  and  north,  fo  after 
you  come  fo  far  weft  as  the  meridian  of  the  hithermoft  of  the 
Azores ,  they  are  commonly  between  S.  W.  and  N.  W.  and, 
for  this  reafon,  flips  that  are  outward  bound  to  the  Straight s> 
keep  near  the  coaft  of  ‘ Portugal ,  but  homeward  bound,  they 
are  often  forced  to  run  far  weft  to  fetch  a  wefterly  wind :  Like- 
wife  (hips,  bound  to  Barbados ,  go  by  the  Canaries,  but 
come  home  a  great  way  to  the  N.  W.  of  the  Azores:  And  the 
Virginia  fhips  are  twice  as  long  in  going  out,  as  they  are  in 
coming  home,  and  often,  longer  5  for,  they  come  home  dire&ly 
before' the  wind,  but  go  out  round  about  as  far  as  the  Tropic,  or 
at  leaft  to  28°  latitude,  for  the  benefit  of  theN.  E.  wind 5  and 
when  that  has  carried  them  far  weft,  they  come  back  to  the 
northward  again  3  and  then,  as  the  wefterly  wind  hangs  more 
or  lels  fomherly,  they  have  a  good  or  bad  paffage  :  Between 
30  or  40  N.  Lat.  the  fouth  eaflTwind  begins  to  take  place  be¬ 
tween  the  Equator  and  Tropic  of  Capricorn 3  but  the  nearer 
you  are  to  the  coaft  of  Africa ,  it  is  lb  much  more  foutherly, 
and  as  you  approach  the  coaft  of  Brafil ,  it  inclines  more  and 
more  eafterly :  And  there  is  not  only  a  variation  in  the  wind 
in  refpe&  of  longitude,  but  alfo  in  refpeft  of  latitude  3  for, 
near  the  Equator,  the  wind  is  more  foutherly,  than  it  is  in  the 
fame  meridian  near  the  Tropic  of  Capricorn  3  as  for  inftance, 
in  the  great  Bay  of  Guinea,  which  our  feamen  call  the  Bight 
of  Guinea,  the  wind  is  generally  fouth  3  and  inclines  as  much 
to  the  weft,  as  to  the  eaft  3  but  in  the  fame  meridian  near  the 
Tropic  of  Capricorn ,  it  is  conftantly  between  S.  E.  by  E.  and 
S.  E.  by  S.  and  on  the  contrary,  in  that  meridian,  which  may 
be  about  ico  leagues  to  the  eaftward  of  Brafil ,  near  the  equa¬ 
tor,  the  wind  is  between  fouth-eaft  and  E.  S.  E  3  and  in  the 
fame  meridian,  the  winds  near  the  Tropic  are  more  variable, 
but  commonly  about  north  eaft. 

In  his  latter  voyage  from  the  Line  to  the  Tropic  of  Capri¬ 
corn,  he  had  many  calms,  and  what  winds  he  had  were  very 
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fmall,  which  was  in  the  latter  half  of  April  and  former  half 
of  May  j  but  in  his  firfl  voyage,  in  the  latter  half  of  May 
1657  he  had  great  dorms:  The  ftormy  days  were  May  16 ,  173 
18,  and  efpecially  the  17th  in  70  S.  Lata  Likewife  the  20th, 
and  21ft  in  the  latitude  of  120  and  13°  and  the  27th  at  night, 
in  210  S.  L at.  which  was  the  mod  fudden  and  unexpected  he 
ever  oblerved  5  for  all  day  it  was  very  fair  weather,  and  fo  till 
8  at  night,  and  the  wind  at  north-ead ,  but  on  a  fudden  came 
a  violent  dorm  of  wind  at  fouth-weft,  and  in  a  moment  the 
whole  heavens  were  become  black  and  prodigioufly  dark, 
which  continued  till  4  next  morning,  with  intolerable  ram  5 
and  then  the  wind  came  again  to  N.  E.  and  it  was  prefentiy 
fair. 

Near  Africa ,  the  fbuth-ead  winds  hold  to  28°  or  290  S . 
Lat.  but  towards  Brafil  from  the  fropic  of  Capricorn  to  32® 
they  are  variable,  and  to  the  fouthward  of  320  weflerly. 


Confiderations  on  the  Variety  of  Slate,  and  a  Computation  of 
the  Charges  of  covering  Houles  with  them  5  by  Mr.  Sam* 
Coleprefs.  Phil.  Tranf.  N°  50.  p.  1009. 


A  MON  G  the  feveral  materials  for  building,  that  for  co¬ 
vering  houfes,  is  not  the  lead  to  be  regarded  5  in  particu¬ 
lar,  our  country  Hate  ought  not  to  be  defpifed,  either  for 
beauty,  duration  or  cheapnefs  5  the  fird  appears,  from  the 
flared  houfes  in  and  about  London  3  for  the  fecond,  the  moll 
experienced  Helliers  or  Haters  affirm,  that  ibme  forts  have  J ail¬ 
ed  on  houfes  for  feveral  100  years,  and  continued  as  firm, 
as  when  firfl  put  on  5  and  as  to  the  third,  the  following  cal¬ 
culation  may  give  fonie  hint  of  the  charges. 

In  order  to  know  the  goodnefs  and  durablenefs  of  any  date, 
take  and  flrike  it  againfl  any  hard  body,  and  if  the  found  be 
didin  £1  and  clear,  then  it  is  firm  and  good :  Or  if  in  hewing, 
it  does  not  break  before  the  edge  of  the  Setts,  the  Hater’s  hew¬ 
ing  infirument  •  but  if,  after  being  exa&ly  weighed,  you  put 
it  for  fome  hours  under  water  in  a  veffel,  and  afterwards,  take 
it  up,  and  wipe  it  very  clean,  it  weigh  more  than  before,  then 
it  is  of  that  kind,  which  imbibes  water,  and  therefore  not  fo 
good,  becaufe  it  will  rot  the  lathes  and  timber  •  and  their 
texture  may  alfo  be  guefled  at,  by  their  colour,  for  deep 
blackifh  blue  are  aptell  to  take  in  water  5  but  the  lighter  blue 
are  the  firmed:  and  clofed;  befides,  a  good  done  feels  fomc- 
what  hard  and  rough  5  whereas  an  open  done  feels  very 
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fmooth,  and,  as  it  were,  oily:  For  further  trial,  put  a  date  by 
the  length  perpendicularly  in  the  middle  of  a  veflel  of  water,  no 
matter  how  fhallow,  fo  it  exceed  half  a  foot,  and  be  fure  not  to 
wet  the  upper  unimmerfed  part  of  the  (late,  and  let  it  continue 
for  a  day  or  fo  3  if  it  be  a  good  firm  done,  it  will  not  draw  water 
half  an  inch  above  the  level  of  the  water,  and  that  perhaps 
at  the  edges  only,  the  parts  of  which  might  be  fomewhat  loofen- 
ed  in  the  hewing 3  but  a  bad  Hone  will  draw  water  to  the 
very  top. 

As  for  the  charges  of  covering  houfes  with  date,  they  may  be 
thus  computed. 

iooo  Efford  fmall  blue,  at  the  fhip’s  fide  in  '"Plymouth  s.  d. 

harbour.  —  —  —  —  —  —  —  5  <5 

1000  Efford  large  blue.  —  •—  —  —  —  —  99 

1000  Can  pel  me],  —  ■ —  —  —  _  — ,  — ,  y  q 

1000  Of  fmall  blue,  of  other  quarries.  _  40 

1000  Of  large  blue.  —  —  — -  — .  _  _ .  — .  8  q 

3000  Of  fmall  blue  are  accounted  two  tuns  in  carriage  by 
water  5  1000  of  large  blue,  one  tun  5  3000  of  fmall  will  cover  one 
pool  of  work  at  the  fifth  pin  plain  3  every  pool  of  work  is  either 
fix  foot  broad,  and  fourteen  foot  up,  on  both  fides  5  or  168  foot  in 
length,  and  one  in  breadth  5  3000  of  large  will  cover  two  pools 
of  plain  work. 

5.  d. 


Hewing  of  all  forts  of  plain  pelmel  per  icoo.  —  —  16 

Pinning  per  1000,  8^3  pins  per  1000,  8 d.  —  —14 
Three  bufhels,  Wine  heft er  meafure,  of  good  lime,  will  take 
fix  bufhels  of  fredi  water  fand  3  and  ferve  to  lay  on  one  pool  of 
work,  tho’  lefs  may  do  3  3c©  lathes  to  every  pool  of  work  3  1000 
lath  nails  to  every  300  laths. 

rlath  one  pool  of  work 

An  able  workman  mayjj^  ^  ™re  ot  flateCby  the  day. 

v„pin  4000  J 

Checquer-work  confifts  in  angles,  circles,  and  femicircles, 
which  requires  an  uncommon  lkill,  and  time  in  hewing  and 
laying. 

It  is  worth  obferving,  that  if  a  lide-wall  happen  to  take  wet, 
by  the  beating  of  the  weather,  kerfine:  with  flate  will  cure  it, 
when  nothing  elle  will. 


Obfer* 
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Obfervations  on  the  odd  ! Turn  of  fome  Shell-lhails,  and  the  dart - 
ing  of  Spiders.  Phil.  Tranf.  N°  50.  p.  101 1. 

THERE  are  two  forts  of  fhell-lnails  eafily  diftinguilhable 
from  each  other,  and  from  all  betides;  becauie,  the  turn  of 
the  wreaths  is  from  the  right  to  the  left  hand,  contrary  to  what 
may  be  leen  in  common  fnails;  they  are  very  fmall,  and  might 
therefore  well  elcape  thus  long  the  more  curious  naturalifts ;  as 
not  much  exceeding  a  large  oaten-corn :  The  aperture  of  the 
/hell  of  the  firft  fort  is  pretty  round,  the  fecond  turn  or  wreath  is 
very  large,  and  the  reft  of  the  wreaths,  about  tix  in  number,  are 
Rill  le/Tened  to  a  point ;  this  conical  figure  is  near  a  quarter  of  an 
inch;  the  colour  of  the  fhell  is  dufki/h,  but  when  the  animal  is 
fhrunk  in  it,  it  is  tranfparent,  and  then  it  is  of  a  yellow  colour : 
Thefe  /hells  are  extremely  brittle  and  tender :  Tne  fecond  iort 
ieem  to  be  ftronger  and  thicker,  they  arc  near  half  as  long  as  the 
other,  and  quite  as  Render ;  exactly  relembling  an  oaten-corn, 
being  pointed  at  both  ends,  and  the  middle  a  little  fwelled ;  the 
aperture  of  this  /hell  is  not  exactly  round,  there  being  a  peculiar 
cavity  in  the  lower  part  thereof;  they  have  about  ten  lpires  or 
wreaths  that  turn  from  right  to  left;  its  colour  is  of  a  dark  and 
reddilh  brown.  "When  the  fnails  creep,  they  raile  the  point  of 
their  /hells  to  a  perpendicular,  and  exert,  with  part  of  their  body, 
two  pair  of  horns,  as  molt  of  their  kind  do:  In  March  they  are 
Rill  to  be  found  in  pairs ;  but  whether  the  one  be  male,  and  the 
other  female,  or  both  male  and  female,  and  both  receive  and  emit 
a  ‘Penis,  as  feems  probable  on  leparating  them,  muR  be  left  to 
further  enquiry.  Among  the  Romans ,  they  were  looked  upon  as 
the  moft  delicate  food,  and  they  were  very  careful,  according  to 
Varro ,  in  breeding  and  fattening  them  for  their  tables;  tho’  their 
relilh  is  none  of  the  moft  agreeable ;  and  ‘ Petronius  Arbiter  re¬ 
lates,  that  they  ufed  thefe  animals,  and  in  particular  their  necks, 
Cervices  cocklearum  in  which  the  ‘Penis  is  lodged,  as  well  as 
truffles,  mulhrooms,  and  the  Coffl ,  or  great  worms  in  oaks,  to 
excite  venery :  Thefe  fnails  are  found  frequently  enough  under  the 
lool'e  bark  of  trees,  as  old  willows,  and  in  the  clefts  of  elms,  oaks, 
and  no  where  elle,  that  could  be  oblerved. 

All  ipiders,  that  ipin  a  thread,  thole  called  Shepherds  or  long- 
legged  ipiders  never  do,  produce  thole  threads  obiervable  in  the 
air  in  fummer,  and  elpecially  towards  September:  Upon  carefully 
obfervingone  that  wrought  a  net,  he  fuddenly  ftopp’d  in  the  mid¬ 
dle  of  his  work,  and  turning  his  tail  to  the  wind,  he  darted  out  a 
thread,  with  the  violence  water  is  oblerved  to  lpout  out  of  a 

P  d  ^  ipring; 
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fpring  5  tills  thread,  being  taken  up  by  the  wind,  was  emitted 
feme  fathoms  in  length  out  of  the  animal’s  belly ;  and  immediate¬ 
ly  the  fpider  leap’d  into  the  air,  and  the  thread  mounted  him  up 
fwiftly  :  He  afterwards  obferved  the  air  full  of  young  and  old  ones, 
failing  on  their  threads,  and  doubtlefs  feifing  gnats  and  other  in- 
lefts  in  their  paffage  3  there  being  often  manifefl  Agns  of  daugh¬ 
ter,  as  wings,  legs,  of  flies  on  thefe  threads,  as  in  their  webs 
below:  The  threads  that  came  down  out  of  the  air,  were  not 
Angle,  but  lharled,  and  with  complicated  woolly  locks  $  whereas, 
when  they  Aril  flew  up,  the  thread  was  Angle:  He  obferved  them 
getting  to  the  top  of  a  flalk  or  bough,  where  they  dart  their 
threads  into  the  air  5  and  if  they  had  not  a  mind  to  fail,  they 
either  wound  it  up  again  with  their  fore-feet  over  their  heads  into 
a  lock,  or  they  broke  it  off  fliort,  and  let  the  air  carry  it  away  : 
After  the  Aril  flight,  all  the  time  of  their  failing,  they  make  locks, 
ftill  darting  forth  frefh  lupplies  of  thread,  to  iport  and  fail  by  :  It 
is  to  be  obferved,  that  thefe  complicated  threads  are  more  tender 
than  our  houfe-webs ;  In  winter,  efpecially  at  ChriftmdS ,  they  are 
obferved  to  dart,  but  few  of  them  fail  then,  and  therefore,  only 
Angle  threads  are  to  be  leen  $  and  they  are  the  young  ones  of  the 
preceeding  autumn  that  are  then  employed  3  and  it  is  more  than 
probable,  that  the  great  ropes  in  autumn  are  made  by  the  great 
ones  alone,  on  long  paffages  when  great  numbers  of  prey  invite 
them  to  fray  longer  up  in  the  air. 

cfho  Way  of  making  Sal  tin  France.  Phil.  Tranf.  N°  51.  p.  1025. 

A  A  A  (Plate  VI.  Fig.  5.)  is  the  fea,  1 1  the  inlet  for  the  fea- 
water  into  B  B,  the  Aril  receptacle,  in  which  the  water  is 
kept  20  inches  deep*  CCC  the  fecond  receptacle,  where  the 
water,  as  you  fee,  makes  three  turnings,  and  is  ten  inches  deep  $ 
2  2  the  opening,  by  which,  the  Aril  and  fecond  receptacles  com¬ 
municate,  E  K  F  the  third  receptacle,  properly  called  the  marifh  $ 
d  d  d  ddd  a.  narrow  channel,  thro5  which  the  water  mu  A  pals,  be¬ 
fore  it  goes  out  of  the  fecond  into  the  third  receptacle  5  3  3  is  the 
opening,  by  which  the  water  runs  out  of  the  fecond  into  the  third 
receptacle  •  the  prick’d  lines  in  the  fcheme,  mark  the  courfe  and 
turnings  the  water  is  forced  to  make,  before  it  comes  to  loh  h  h  hy 
the  beds  where  the  fait  is  made  5  and  in  them,  the  water  muff 
nor  be  above  an  inch  and  a  half  deep  5  each  of  thefe  beds  is  15 
foot  long,  and  14  broad*  99999  are  the  little  channels  between 
the  beds  •  8  8  8  8  8  are  the  apertures,  by  which  the  beds  receive 
the  lea-water  after  many  windings  and  turnings:  When  it  rains, 
the  openings  22  and  3  3  are  flopp'd,  to  hinder  the  water  from 
b  ~  running 
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running  into  the  marifh  marked  E  £  F  5  unlels  it  rain  much,  the 
marifh  is  little  hurt  by  rain  water,  even  tho’  it  rain  for  24  hours, 
and  not  above  an  inch  high,  the  heat  of  the  fun  being  lufficient 
to  exhale  it,  without  letting  it  run  out  5  only  if  it  rain  plentifully, 
no  fait  is  drawn  for  three  or  four  days  following;  but  if  it  rain 
for  five  or  fix  days,  then  all  the  water  of  the  beds  muft  be  emptied 
by  a  channel  conveying  it  into  the  fea,  which  cannot  be  opened 
but  at  low  water  :  The  hottefc  years  make  the  mol!  fait,  befides 
what  the  wind  contributes ;  for  lefs  fait  is  made  in  calm,  than  in 
windy  weather ;  the  well  and  north-well  winds  are  the  bell  for 
this  purpole :  They  draw  fait  every  other  day,  and  out  of  the 
beds  hhh-i  at  each  time  more  than  100  pound  weight  of  fait;  in 
the  hotted:  lummer  leafon,  it  is  made  even  in  the  night  time ;  the 
inllruments  ufed  to  draw  the  fait,  have  many  fmall  holes,  to  let 
the  water  pals,  and  retain  nothing  but  the  lalt ;  according  to  the 
quality  of  the  earth  of  the  marifh,  the  fait  is  more  or  lels  white  ; 
reddiih  earth  makes  it  more  gray;  the  blueifh  more  white;  and 
if  you  let  in  more  water  than  you  ought,  the  lalt  is  whiter;  but 
then  it  yields  not  fo  much :  Generally  the  marifhes  require  fat 
earthy  neither  Ipungy  nor  fandy :  Three  things  are  neceflfary  to 
the  whitenels  of  fait ;  fird,  that  the  earth  of  the  marifh,  be  fit  for 
it;  fecondly,  that  the  lalt  be  made  with  a  great  deal  of  water  y 
thirdly,  that  the  lalt-man,  who  draws  it,  be  dextrous:  In  the 
ille  or  Rbey  there  are  men  that  draw  it  as  white  as  fnow;  and  lb 
it  is  in  Xaintognc  j  care  is  to  be  taken,  that  the  earth  at  the  bot¬ 
tom  of  the  beds  mingle  not  with  the  lalt ;  that  uled  at  table  is 
perfectly  white,  owing  to  this,  that  four  or  five  hours  before  the 
lalt  is  to  be  drawn,  they  draw  the  cream,  or  the  lalt  formed  on 
the  top  of  the  water  5  its  grains  are  finaller  than  thofe  of  the 
other:  Generally  the  lalt  of  Xaintogne  is  a  little  whiter  than  that 
of  the  ifle  of  Rbey  which  lad  is  of  the  fize  of  a  pepper-grain,  and 
of  a  cubical  figure :  The  marifhes  are  preierved  from  one  year  to 
another,  by  overflowing  them  a  foot  high :  Some  marifhes  are 
only  leparated  from  the  fea,  by  a  ditch  20  or  30  foot  wide  * 
others  are  at  a  greater  didance ;  receiving  the  water  by  channels^ 
made  according  to  the  fituation  of  the  marifhes ;  the  ditch  is 
paved  with  dones  from  top  to  bottom ;  the  timber  of  the  ma¬ 
rifhes,  if  of  good  oak,  keeps  near  30  years;  but  they  ule  but 
little  wood,  all  the  ditches  and  apertures  being  built  with 
done, 
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Of  the  Eruptions  of  Mount  ./Etna,  Anno  1669 ;  communicated  by 
fome  Englifh  Merchants .  Phil.  Tranf.  N°  51.  p.  1028. 


ABOUT  18  days  before  it  broke  out,  there  was  a  very  thick 
dark  fky,  with  thunder  and  lightning,  and  frequent  concuf- 
fions  of  the  earth  *  and  it  was  obferved,  that  the  old  top  or  mouth 
of  mount  JEtna  for  two  or  three  months  before,  raged  more  than 
tifual,  as  alfo  Volcano  and  Strombilo ,  two  burning  iflands  to  the 
wefiward.  It  firft  broke  out  on  March  nth,  1 669,  about  two 
hours  before  night,  on  the  fouth-ealt  fide  of  the  mountain,  about 
20  miles  below  the  old  mouth,  and  ten  miles  from  Catania  $  at 
hrfl  it  was  reported,  to  advance  three  miles  in  24.  hours  $  but 
Jpril  5th,  it  icarce  moved  a  furlong  a  day,  and  after  this  manner 
it  continued  for  1 5  or  20  days,  paffing  under  the  walls  of 
Catania  a  good  way  into  the  iea^  but  about  the  latter  end  of 
jlpril  and  beginning  of  May,  it  bent  all  its  force  agamfl  that 
city,  and  palled  over  the  walls  in  leveral  places  3  but  its  chief 
fury  fell  on  a  convent  of  BenediCUnes ,  with  large  gardens  between 
it  and  the  wall;  after  filling  of  which  fpace,  it  met  with  ftrong  re¬ 
finance  from  the  convent,  which  made  it  fwell  very  high  5  lome 
parts  of  this  wall  were  driven  in,  whole  and  entire,  almolt  a  foot  5 
out  here  its  fury  cealed  the  fourth  of  May,  running  afterwards  in 
little  firearms  into  the  lea;  it  had  overwhelmed  in  the  inland 
country  about  14  towns  and  villages:  "1  he  matter  of  thefe  dreams 
was  nothing  elie,  but  divers  kinds  of  metals  and  minerals  lique¬ 
fied  by  thefiercenefs  of  the  f  re  in  the  bowels  of  the  earth,  boil¬ 
ing  up  like  water  at  the  head  of  lome  river  $  and  running  a  little 
way,  the  extremities  began  to  cruft  and  curdle,  turning  when  cold, 
into  thole  hard  porous  (tones,  commonly  called  Sciarri ,  neaily 
pefembling  large  cakes  of  lea-coal,  full  of  fire 5  they  came  rolling 
and  tumbling,  one  over  another,  and  when  they  met  with  a  bank, 
would  fill  up  and  fwell  over,  by  their  weight  bearing  down  any 
common  building,  and  burning  what  was  combufhble  5  its  chief 
motion  was  forward,  but  it  would  alio  dilate  itlelf,  like  a  flood  of 
water  on  a  level,  throwing  out  leveral  arms,  or  tongues,  as  they 
call  them :  About  two  or  three  o’clock,  theie  oblervers  went  up 
to  a  high  tower  in  Catania ,  whence  they  had  a  full  view  of  the 
mouth  5  a  dreadful  fight  to  lee  fuch  a  mafs  or  body  of  fire !  they 
would,  next  morning,  have  gone  up  to  the  mouth  itlelf,  but  durn: 
not  approach  nearer  than  a  furlong,  for  fear  of  being  overwhelmed 
by  a  iudden  turn  of  the  wind,  which  carried  up  into  the  air  lome 

f)£  that  vaib  pillar  of  allies,  higher  and  bigger  than  St. .‘Pauls 

fteeple  4 
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fteeple  ;  the  whole  air  round  about,  was  covered  with  the  lighteft 
of  thofe  allies,  blown  off  from  the  top  of  the  pillar  5  and  from  the 
firft  eruption  till  it  ceafed,  which  was  54  days,  neither  fun  nor 
liars  were  feen ;  from  the  outfide  of  this  pillar,  great  quantities  of 
Hone  fell  off,  but  none  very  big ;  at  the  mouth,  whence  the  fire 
and  a fhes  iffued,  there  was  a  continual  nolle,  like  the  beating  of 
great  waves  againft  rocks,  or  like  thunder  at  a  diflance,  it  was 
fometimes  heard  60  miles  off,  and  l'ometimes  100,  to  which  dif- 
tance  the  allies  have  alio  been  carried  •  and  feveral  leamen  affirmed 
their  decks  had  been  covered  with  them  at  Zant :  About  the 
middle  of  May,  three  quarters  of  the  city  of  Catania  was  fur- 
rounded  with  thefe  Sciarri ,  as  high  as  the  top  of  the  walls,  and 
m  many  places  they  broke  over  5  the  furface  of  thele  Sciarri  are 
rugged  lying  together  in  great  flakes  *  their  colour  is  of  a  dark 
duky  blue.  The  whole  country,  from  the  walls  of  Catania  for 
twenty  miles  is  full  of  thofe  old  Sciarri ,  which  former  eruptions 
threw  up,  tho’  the  people  remember  none  fo  big  as  the  lafi,  or 
that  burft  out  lo  low ;  this  country  is  notwithftanding  well  cul¬ 
tivated  and  inhabited  5  for  length  of  time  has  either  mollified 
many  of  thole  old  Sciarri ,  or  they  are  covered  by  new  mould  or 
alhes;  tho  there  ftill  remains  much  ground,  which  may  poffi- 
biy  be  never  made  ferviceable.  '  r 

An  Account  of  feveral  Minerals  thrown  up  by  the  late  Eruption 
of  JEtm.  Phil.  Tranf.  N°  52,  p.  io4r. 

A  Careful  examination  of  the  matter  thrown  up  by  vulcano’s, 
may  greatly  conduce  to  a  rational  account  of  thefe  erup- 
tions  •  for  if  it  be  found  of  an  inflammable  nature,  it  may  foon  be 
kindled  by  lome  falling  Hones,  which  breaking  in  pieces,  may 
itrike  fire,  and  fo  inflame  fuch  combufiibJe  materials.  Upon 
examining  the  allies,  taken  up  in  feveral  places  about  mount 
ALtnah  iome  at  the  top  or  mouth,  fome  a  mile  off,  fome  four, 
ome  ten  miles,  fome  but  half  a  mile,  and  others  on  the  Ikirts  of 
the  new  made  mountain  5  the  four  firfi  were  found  very  dry,  like 
duit,  but  the  two  latter  very  moift;  and  thefe  two  differ  from 
each  other,  in  that  one  fort  confifls  of  hard  and  fmall  lumps,  the 
other,  of  very  loft  dirty  grains,  yet  both  moifl,  and  of  a  vitriolic 
tatte:  Upon  examining  the  cinders,  called  Sciarri,  fome  were 
oblerved  to  be  coarier,  taken  up  at  fome  difiance  from  the  mouth  . 
and  of  thefe,  fome  were  black,  with  a  cruft  of  bnmfione,  and’ 
lome  of  a  red  hue;  others  were  finer,  faid  to  be  taken  out  of  the 
gutters  of  fire,  at  the  very  mouth  5  both  thefe  forts  are  Imht  •  but 
there  is  a  third  fort  of  fione,  very  folid  and  ponderous^  which 

,  leems 


212  MEMOIRS^  the 

feems  to  confift  of  feveral  minerals  melted  together :  The  third 
thing  that  was  examined,  was  a  piece  of  fal-armoniac  and  feveral 

pieces  of landiver.  . 

This  eruption  was  obferved  to  fpread  three  miles  m  breadth, 

and  leventeen  in  length. 

Obfervations  on  the  Organs  of  Generation ;  by  Sir  Edm.  King, 
and  M  De  Graefif.  Phil.  Tranf.  52.  p.  1043. 

SI  R  Edm.  King  found  the  vefiels  of  the  defies  of  rabbets  to  lie 
in  round  folds,  like  little  inteftines;  but  both  ends  of  each 
roll  to  meet  at  their  infertion,  which  feems  to  be  made  into  the 
Duttus  nervofus-,  and  that  each  of  thefe  little  rolls  is  cunouily 
embroidered  with  other  velTels,  which  from  their  reddifh  colour, 
even  to  the  naked  eye,  feem  to  be  veins  and  arteries  3  theie  little 
rolls,  he  obferves  to  lie  in  ranges,  not  unpleafant  to  the  eye  in  a 
wood  light  3  and  that  they  are  not  one  entire  tube,  but  confiding 
of  many  tubes,  befides  the  embroidery  of  veins  and  arteries  3  tor, 
upon  cutting  one  of  thefe  rolls  tranfverfely,  there  appeared  five, 
fix,  or  more  diftind  tubes  in  one  roll,  and  contained  m  one  com¬ 
mon  membrane  3  but  their  texture  is  fo  fine  and  tender,  that  they 
will  not  admit  of  expanfion,  like  other  Defies ,  and  efpecially,  as 
thole  of  a  rat  are  laid  to  do  by  De  Graef:  He  examined  the 
crp(tes  of  a  bull,  and  ordered  them  feveral  ways,  iome  he  boiled, 
others  he  broiled,  others  he  infufed  in  fpirit  of  wine,  hot  and 
cold  and  he  obferved  all  to  be  either  veffel  or  liquor,  as  he  had 
formerly  afferted  in  N°  18.  that  there  is  no  fuch  thing  as  a  ‘Pa¬ 
renchyma  to  be  found  in  the  bodies  of  animals  :  He  alfo  differed 
the  Tefies  of  men,  wherein  he  found  nothing  elfe  but  a  congeries 
of  veffels  of  feveral  forts,  and  their  various  liquors:  Fig.  1.  PI.  VIL 
reprefents  the  leftes  of  a  man,  after  removing  the  Tunica  albugt- 
„ea,  expanded  on  a  glafs;  and  if  it  fliould  be  objefled,  that  this 
may  be  drawn  out  into  feeming  vetfels,  which  yet  m  reality  are 

not  fuch  3  he  anfwers,  that  theie  veffels  have  the  lame  appearance 
in  the  body  of  the  Defies,  as  to  denote  them  fuch,  before  they  are 
drawn  out  3  and  one' of  them  will  eafily  extend  near  a  yard  long, 
before  it  breaks,  tho’  fo  very  delicate  and  tender  3  and  when  thus 
extended,  it  refembles  the  corrugations  of  the  Epididymis-,  and 
that  the  greateft  part  of  theie  veilels  are  arteries,  or  other  \enels, 
Which  immediately  receive  liquors  from  them  3  he  proves  by  an 
inie£lion  into  a  part  of  the  Arteria  preplans  3  for,  upon  opening 
the  part,  which  was  difcoloured,  he  found  that  many  of  theie 
tubes  had  received  Ibirie  of  the  fine  particles  01  that  mattei,  with 
which  the  injecled  fpirit  was  tinged.  M.  de  Graeff  confirms 
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this  do&rine,  viz.  that  the  defies  of  animals  confift  of  nothing  but 
veflels  and  their  liquors  3  and  Fig.  2.  is  the  tedicle  of  a  rat  pre¬ 
pared  after  his  manner. 

A fucldsn  and  excefflve  Swelling  of  a  Woman’s  Breads  3  by  CD)\ 
W.  Durfton.  Phil.  Tranf.  N°  52.  p.  1047. 

T?  LizabethPrevers,  aged  23  or  24,  of  a  fair  complexion,  and  of 
a  healthy  conliitution,  was  on  July  3d,  1 669,  in  good  health, 
and  dept  well  that  night  3  but  in  the  morning,  when  die  awak¬ 
ed,  and  attempted  to  turn  herlelf  in  the  bed,  her  breads  were 
fwelled  to  fuch  a  degree,  and  became  lb  heavy,  that  fhe  could  not 
dir 3  yet  without  any  pain  or  weaknels  in  her  breads  or  any 
other  part.  Dr.  : Durflon  advifed  the  ufe  of  an  emollient  warm 
Fotus ,  and  once  he  gave  a  'Bolus ,  which  wrought  ten  times  down¬ 
wards,  and  the  dwelling  abated  a  little  3  but  die  was  fo  weakened 
by  it,  for  two  or  three  days  after,  that  he  durd  not  attempt  to 
repeat  it  3  but  on  account  of  the  fuppreflion  of  the  Me  fifes,  he 
prefcribed  fome  diuretics  and  emmenagogues :  The  lubuli ,  or 
pipes  of  the  breads,  were  very  hard,  and  indeed  the  whole  breads 
ieemed  to  be  nothing  more  than  thofe  lubuli,  and  with  little  or 
nothing  of  wind  or  water  3  the  left  bread  weighed,  as  near  as 
could  be  gueded,  about  35  pounds,  but  the  right  fomewhat  lefs^ 
and  the  ikin  of  the  back,  neck,  and  belly  deemed  to  be  drawn  to¬ 
wards  the  breads,  to  derve  for  the  didenfon  :  Fig.  3.  PI.  VII.  the 
circumference  of  the  right  bread  was  2  foot,  7  inches  3  of  the  left, 
3  foot  1  7  inch  3  the  length  of  the  right  bread  from  the  collar¬ 
bone  1  foot  5  j  inches  3  the  length  of  the  left  bread  1  foot  7  f- 
inches  3  the  breadth  of  the  right  bread,  1  foot  1  inch  3  and  that  of 
the  left,  1  foot  4  f  inches. 

About  the  beginning  of  September,  dhe  coughed  up  at  ieveral 
times  fome  blood,  but  this  w>as  loon  taken  off  3  and  at  that  time 
there  appeared  Ieveral  cutaneous  ulcers  on  her  breads,  and  other 
parts,  elpecially  a  great  many  on  the  ‘Pudenda,  which  lad  w?ere 
cured  3  but  thole  on  her  breads  remained  in  part,  and  dilchargeci 
a  great  deal  of  matter,  bv  only  applying  colwort  leaves :  She 
complained  of  grievous  pains  in  her  joints,  especially  on  the  Pi- 
bide  3  whereupon  he  applied  empl.  de  ran ,  and  gave  her,  for 
three  fucceeding  mornings,  a  dole,  which  the  third  day  wrought 
upwards  and  downwards,  pretty  brifkly  3  after  which  her  pains, 
and  many  of  the  ulcers  vamlhed,  and  her  breads  were  much  led  3 
but  die  died  October  2  id :  Next  morning  cutting  off  her  left  bread, 
it  weighed  64  pound  weight  3  and  on  opening  it,  there  was  found 
neither  water,  cancerous  humour,  nor  any  other  thing,  more  than 
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its  extraordinary  bulk  ;  the  tubuli ,  and  parenchymctis  ffe/h 
were  white  and  iolid,  and  no  other  than  what  is  obferved  in 
the  founded  breads  of  women  or  udders  of  other  animals  : 
She  had  lod  her  ftomach,  and  could  not  deep  for  feveral 
weeks  before,  fhe  complained  much  of  her  breads  from  their 
great  didenfion,  and  her  whole  body  was  exceedingly  emacia¬ 
ted  5  the  breadth  of  her  two  breads,  was  3  foot  2  i  inches, 
their  circumference  length-wife  4  f.  4  in.  and  the  circumfe¬ 
rence  of  the  breadth  3  f.  4  7  in.  the  right  bread  was  not  cut 
off,  but  it  was  fuppofed  to  weigh  40  pounds. 


A  Defer  iption  of  Sir  Chrid.  Wren’s  Engine  for  Grinding  Hy¬ 
perbolical  Glaffes.  Phil.Tranf.  N°  53.  p.  1055?.  franflated 
from  the  Latin. 


LET  there  be  three  bodies,  P,  Qj  R,  Plate  VII.  Fig.  4.  fit 
for  grinding  5  of  which  let  P  and  Q_  be  equal,  and  of  the 
fhape  of  a  pillar,  and  R  refemble  a  lens  5  let  P  be  turned  round 
the  axis  AB;  Q,  round  CD;  and  R,  round  EG:  Let  AB 
and  CD  be  in  different  planes,  but  fo  poll  ted  that  E  G,  being 
produced,  may  be  at  right  angles  both  to  AB  and  CD;  and 
in  fine,  let  the  bodies  approach  to  each  other,  as  will  be  found 
liecellary;  dill  obferving  the  fame  fituation  and  portion  of 
their  axes:  I  fay,  that  by  the  rotation  and  mutual  attrition  of 
thefe  bodies,  new  geometrical  ones  will  arife,  of  which  P  and 
Q^will  be  equal  hyperbolical  cylindroids,  and  R  an  hyperbo¬ 
lical  conoid  given  both  in  fpecies  and  magnitude. 

Both  the  demondration,  and  the  model  of  the  machine  it- 
felf  for  grinding  hyperbolical  glades  is  very  plain ;  to  give  a 
figure  of  it,  and  to  deferibe  it  minutely,  would  caufe  more 
trouble  both  to  the  artid  and  myfelf  than  the  inventing  of  it  • 
for  fince  the  geometrical  principles  are  already  explained,  it 
will  be  eafy  to  guefs  at  the  indrument;  viz.  three  oblong, 
plain,  drong,  and  imooth  boards  are  laid  upon  each  other;  the 
lowed  and  middlemod  fudain  the  unequal  iupporters  (or  han¬ 
dles  fupporting  the  mandril)  placed  alternately,  this  is  necef- 
farv  on  account  of  the  obliquity  and  decu&ation  of  the  two 
mandrils ;  the  poppet-heads  or  fupporters  difpofed  according  to 
the  length  of  the  uppermod  board  are  equal  to  it,  and  the 
mandril  is  inferred  into  a  perforation  in  the  neared  poppet- 
head.  I  omit  the  feveral  wheels,  pullies,  drings,  weights, 
ferews  and  the  apparatus  necelfary  for  fixing  the  machine 
and  giving  it  a  fwifr  mot  ion :  P,  belongs  to  the  lowed  board ; 
§>  to  the  middlemod;  R  to  the  uppermod;  R  is  a  lens  of 
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glafs ;  Q,  a  grinding  tool  that  grinds  the  lens 3  P,  the  director 
corre&ing  the  grinding  tool,  which  moving  obliquely  and  with 
a  direction  different  from  that  of  the  lens  and  grinding  tool, 
continually  effaces  and  grinds  off  any  defeff:  communicated  to 
the  grinding  tool  by  the  attrition  of  the  lens,  and  its  own  mat¬ 
ter:  Wherefore,  fince  the  formation  of  the  hyperbolical  co¬ 
noid  is  l.o  Ample  and  eafy,  ariiing  only  from  circular  motions 
and  that  the  motion  is  twofold  and  in  different  directions,  it  is7 
probable,  that  hyperbolical  glaffes  mult  be  deriv’d  from  thefe 
principles  or  none. 

Salt  Springs  and  the  making  of  Salt  at  Nantwich  in  Chefhire^ 
by  Dr.  Jackfon.  Phil.  Tranl.  N°  53.  p.  1060. 

THE  depth  of  lalt  fprings  is  various,  in  fome  places  not 
above  3  or  4  yards  3  at  Nantwich  the  pit  is  full  7  yards 
from  the  footing  about  the  pit,  which  is  thought  to  be  the  na¬ 
tural  height  of  the  ground,  tho’  the  bank  be  6  foot  higher,  ac¬ 
cidently  railed  by  the  rubbifh  in  making  fait,  or  /Fatting,  as 
they  call  it  3  in  other  places  the  fpringsjie  much  fhallower  3  in 
two  places  they  break  up  in  the  meadows,  in  fuch  a  manner  as 
to  fret  away  not  only  the  grafs,  but  part  of  the  turf,  rulhes 
alone  maintaining  their  ftation,  and  the  fait  liquor  oufes  gently 
out  of  the  mud.  The  country  round  about  is  generally  low 
ground,  as  appears  from  the  name  given  it,  viz.  the  Vale 
Royal  of  England 3  yet  it  is  full  of  feveral  eminences  and 
rifings:  In  this  country  there  is  a  peculiar  fort  of  ground  called 
Moffes  3  a  kind  of  moorilh  boggy  ground,  very  ftringy  and  fat, 
which  ferves  for  turf,  cut  out  like  great  bricks,  and  dried  in 
the  fun  :  In  thofe  moffes  is  found  much  of  that  wood  called 
Fzr-Wood,  which  the  country  people  ufe  for  candles,  fewel,  and 
fometimes  for  timber,  and  are  popularly  thought  to  have  lain 
there  fince  the  flood. 

The  fprings  are  about  30  miles  from  the  fea,  and  generally 
lie  all  along  the  river  Weaver :  The  water  is  fo  very  cold  at 
the  bottom  of  the  pit,  that  when  the  briners  go  forpetimes  to 
cleanfe  it,  they  cannot  continue  above  half  an  hour  in  it,  and 
in  that  time  they  drink  much  fpirituous  liquors  3  there  are  no 
hot  fprings  nearer  than  ‘B  nekton-well,  about  39  miles  diflant. 

Springs  are  rich  and  poor  in  a  double  fenfe  3  for  a  fpring 
may  be  rich  in  lalt,  but  poor  in  the  quantity  of  brine  it  af¬ 
fords  3  thus  they  have  rich  brine  in  their  chief  pit  at  Middle - 
wtch,  which  yields  a  fourth  part  of  fait  3  hut  its  brine  is  fo 
lpanty,  that  the  inhabitants  are  limited  to  their  proportions  out 
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of  it,  and  their  quantity  is  fupplied  out  of  pits  that  afford  3 
weaker  brine. 

The  pit  at  Nantwich  yields  about  a  pound  of  fait  to  fix 
pound  of  brine,  and  it  is  lurficient  to  fuppiy  50  Wiclo  HoufeSy 
never  falling  much  lower  than  a  yard  or  two  at  mod  }  the 
more  the  pit  is  drawn,  the  brine  is  the  dronger,  which  leems 
to  arile  from  the  fait  fprings  coming  quicker,  and  the  lets 
time  allowed  for  the  admidion  of  fre  Hi -water  }  and^  they  make 
more  fait  of  the  fame  quantity  of  brine  in  dry  than  in  wet 
leafons. 

They  formerly  boiled  their  brine  in  fix  leaden  pans,  in  one 
houfe,  with  wood-fires,  but  thele  are  changed  into  four  iron 
ones,  add d  (Plate  VII.  Fig.  j.)  fomething  better  than  a  yard 
fquare,  and  about  fix  inches  deep}  and  many  have  changed 
the  four  into  two  greater  iron  pans }  their  fuel  is  pit-coal  Irom 
Staffer  dfeire }  the  pans  are  fet  upon  iron-bars,  and  made  in 
Tery  clofe  on  every  fide  with  clay  and  bricks:  They  firfl  fill 
their  pans  with  brine  out  of  the  pit,  which  runs  in  leveral 
wooden  gutters,  and  then  they  pour  into  each  pan,  holding 
about  3 60  quarts  of  brine,  two  quarts  of  a  mixture,  made 
of  2.0  gallons  of  brine,  and  two  quarts  of  calves,  cows,  or 
chiefly  bleep’s  blood}  upon  the  firfl:  boiling,  the  pan  throws 
no  a  feum,  which  they  take  off  with  a  fkimmer,  caheu  a  L,ooty 
here  they  quicken  the  fire,  till  halt  the  brine  be  waded }  and 
this  they  call  boiling  upon  the  frejh  }  but  when  it  is  half  boiled 
away,  they  nil  their  pans  with  new  brine  out  of  the  Shipy 
which  is  a  great  cidern,  into  which  the  brine  runs  thro  the 
gutters  from  a  pump  that  dands  in  the  pit}  then  they  tho¬ 
roughly  beat  a  quart  of  whites  of  eggs  with  the  fame  quantity 
of  brine,  and  mix  them  with  20  gallons  of  brine,  and  thus 
they  make  what  is  called  the  Whites }  after  this  they  boil 
jharply,  till  the  fecond  icum  arile,  which  they  take  off  as  be¬ 
fore,  and  then  boil  very  gently,  till  it  granulate  or  corn}  to 
promote  which,  they  put  into  each  pan,  about  a  quarter  cf  a 
pint  of  the  bed  and  dronged  ale  they  can  get,  this  makes  a 
momentary  ebullition,  and  then  they  leflen  their  fires,  keeping 
it  gently  boiling,  called  boiling  on  the  leach ,  becaufe  tnen  they 
lade  in  their  Leach-brine }  for  the  workmen  fay,  if  they  boil 
fad  here,  it  wades  their  lalt}  after  all  their  Leach-brine  is  in,  t 
which  is  the  brine  that  runs  from  their  fait,  when  it  is  taken 
up  before  it  hardens,  they  boil  gentfy  till  a  kind  of  icum,  like 
a  thin  ice,  arife}  and  this  is  the  fird  appearance  of  the  fait} 
then  that  finks,  and  the  brine  granulates  with  it  at  the  bottom, 
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which  they  gently  rake  together  with  their  Loots ,  for  fear  of 
breaking  the  corns  ;  and  this  they  continue  doing,  till  there  is 
very  little  brine  left  in  the  pan ;  then  they  throw  the  fait  with 
their  loots  into  barrows,  which  are  cafes  made  of  flat  cleft 
wickers,  in  the  ihape  of  a  fugar  loaf,  the  bottom  uppermoft, 
and  fo  let  it  hand  for  an  hour  and  an  half  over  the  trough, 
where  the  Leach-brine  drains  off,  then  they  remove  it  into  the 
hot-houfe  behind  their  works,  by  two  tunnels  under  the  pans  5 
the  Leach-brined rom  the  barrows  is  put  into  the  next  boiling. 

The  fmaller  pans  being  fhallower,  boil  their  brine  in  two 
hours  ;  and  their  fait  will  lalt  better,  tho’  it  does  not  granulate 
fo  well,  for  the  fire  and  the  ftirring  breaks  the  corns  5  but  it 
weighs  heavier  and  melts  not  fo  foon;  the  greater  pans,  which 
are  ufually  deeper,  are  half  an  hour  longer  in  boiling  ;  but 
becaufe  their  lalt  is  taken  out  of  the  brine,  and  hardened  only 
in  the  Hot  Houfe->  it  is  apter  to  melt  away  in  a  moift  air,  that 
the  bigger  the  grain  is,  the  longer  it  lafts,  and  generally  this  is 
the  better  granulated  and  the  clearer,  tho’  the  other  be  the 
whiter;  upon  which  account,  it  jhould  feem,  that  taking  the 
lalt  out  of  the  brine  before  it  is  wafted,  rather  than  the  ale, 
promotes  the  granulation.  The  pans  are  never  covered  all  the 
time  of  boiling;  their  houfes  are  like  barns,  open  up  to  the 
thatch,  with  a  Louver-hole  or  two  for  the  fteam  of  the  pans  to 
get  out :  This  lalt  prelerves  both  beef  and  bacon  very  well  for 
a  whole  year,  and  feems  to  be  more  penetrating  than  the 
French  fait. 

Grey  Salt ,  is  the  fweepings,  which  being  fcattered  about  on 
the  floor,  gather  much  dirt. 

Cats  of  fait  are  made  of  the  worft  of  lalt,  wet  from  the 
pans,  mixed  with  cummin-feed  and  allies,  moulded  and  baked 
into  a  hard  lump  in  the  mouth  of  an  oven,  this  is  only  ufed 
for  pigeon-houfes. 

JjOaves  of  fait  are  the  fineft  fait;  there  is  no  difference  in 
the  boiling  of  thefe  from  the  common  way  of  boiling  the  fine 
lalt;  the  barrows  defigned  for  Salt  Loaves  are  cut  with  a  long 
flit  from  top  to  bottom  equally  on  each  fide,  then  both  fides 
are  tied  together  with  cords,  the  barrow  filled  with  lalt,  boiled 
as  ulually,  and  rammed  down  with  a  wooden  bar,  after  which, 
they  pur  it  in  the  Hot  Houfe ,  where  it  ftands  all  the  time  of 
their  Walling ,  then  they  take  out  the  loaf,  and  untie  the  cords 
that  faften  the  barrow,  that  it  may  open  without  breaking  the 
loaf,  which  they  bake  twice  or  thrice  in  an  oven,  and  keep  in 
a  ftove  or  chimney-corner  in  a  caie  of  cloth  or  leather,  and 

when 
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when  they  have  occafion  to  ufe  any,  they  fhave  it  ofF  with  a 
knife,  like  fugar. 

Fig.  6.  Plate  VII.  reprefents  the  model  of  an  iron  pan,  when 
four  are  ufed  in  one  houfe;  a  a  the  ears  to  hang  the  pan  by; 
by  the  feveral  joinings  of  the  iron  plates  riveted ;  C  C,  the 
breadth  and  length  of  the  pan,  about  four  foot*  Cdf  the 
depth  of  the  lides  of  the  pan,  about  fix  inches  Fig.  7 ,  a  ay  the 
hot  houfe  between  the  wall  and  the  chimney*  bby  the  two 
tunnels  •  CC,  the  chimney-back,  into  which  the  two  tunnels 
convey  the  imoke ;  ddddf  the  four  pans;  E  the  partition -wall 
between  the  pansand  the  hot-houle ;  f\  the  fire-places;  ggf 
a (h- holes ;  h,  the  hearth  below ;  i  i,  the  defcent  to  the  hearth ; 
Fig.  8.  the  back  with  his  dale,  with  which  they  reach  brine 
out  of  their  fhip  to  fill  their  pans:  Fig.  9.  a9  by  feveral  pofi- 
tions  of  their  loots,  with  which  they  fkim  and  gather  their 
fait;  Fig.  io.aay  two  barrows  filled  with  fait,  fet  into  the 
leach-trough  to  drain  off  the  brine  ;  bby  the  fait  heaped  above 
the  barrows  and  patted  hard  down ;  C,  the  leach-trough : 
Fig.  11.  a  gutter,  laid  from  one  pan  to  another,  to  pour  the 
brine  into  the  farthed  pans. 

i the  Quickfiiver  Mines  in  Friuli;  by  Dr.  Edw.  Brown 

Phil.  Tranf.  N°  54.  p.  1080. 

/TSHE  fituation  of  Idria ,  a  town  in  the  county  of  Goritia 
_JL  and  province  of  Friuliy  is  low,  and  encompaffed  on  all 
iides  with  hills;  a  river  of  the  lame  name  runs  by  it,  which 
proves  futficient,  after  plentiful  rains  to  convey  down  the  fir- 
trees  and  other  timber  for  the  l'ervice  of  the  mines,  either  for 
building  or  fuel ;  and  there  are  piles  drove  (loping  a-crofs  the 
river,  to  flop  the  trees  that  are  cut  down,  and  thrown  into  it 
above  this  place.  The  entrance  into  the  quickfiiver  mines  is 
not  high,  nor  upon  a  hill,  as  in  other  mines,  but  in  the  town 
itfelf;  the  deeped  part  of  the  mine  from  the  entrance,  is  be¬ 
tween  120  and  1 30  fathoms:  They  make  two  forts  of  quickfii¬ 
ver  ;  the  one  called  Jung  frau  or  Virgin  JJfickflver ,  which 
uncovers  itfelf  without  the  help  of  fire,  and  is  either  plainly 
to  be  feen  in  the  ore,  or  falls  dowrn  in  little  drops  in  the  mine, 
and  fometimes  dreams  out  plentifully  ;  that  alio  is  accounted 
Virgin  quickfiiver,  which  without  pafiing  the  fire,  is  fepa- 
rared  by  water,  fidfc  in  a  fieve,  and  afterwards  in  a  long  trough, 
with  very  fmall  holes  at  one  end  *.  The  other  fort,  called  Flain 
Quickfilvery  is  extracted  by  fire,  either  out  of  the  ore,  or  out 
oi  the  cinnabar  of  mercury  dug  out  of  this  mine;  the  ore  is 
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of  a  dark  colour,  mixed  with  red;  but  the  beft  is  a  hard 
fame;  this  they  powder grofsly,  and  work  it  by  the  fieve  that 
fo,  if  any  Virgin  Quickfilver  be  found  in  it,  it  may  be  fepa’rated 
in  this  manner,  and  what  does  not  pafs,  may  be  extracted  bv 
fire  in  iron  furnaces,  5o  of  them  in  a  fire;  The  ore  of  this 
mine  is  very  rich,  ordinarily  containing  half  and  fometimesl 
I  of  quicKfilver;  Dr.  Bromi  went  into  the  mine  by  the  pit  of 
S'  and  came  up  again  by  that  of  S.  Barbara,  defend¬ 

ing  and  afcendmg  by  ladders,  one  of  which  was  89  fithoms  it 
has  been  wrought  200  years,  about  the  fame  fpace  of  time 
with  He-wfol  mine  in  upper  Hungary,  which  falls  much 
ihort  m  time  01  the  filver  mine  at  Schsmnitz,  and  Ihorter  (fill 
of  the  lead  mines  in  upper  Carinthia-,  feme  hundreds  of  men 
are  employed  m  this  mine  of  Idria,  whofe  chief  officers  are 
the  prefefl,  the  comptroler,  and  the  judge :  In  a  laboratory, 
where  the  quickfilver  is  feparated  by  fire,  he  obl'erved  an  heap 
cf  16000  retorts  of  iron,  each  of  which  colls  at  le'aft  a  crown - 
there  are  800  retorts  and  as  many  receivers  employed  at 
once,  m  drawing  over  the  quickfilver  in  16  furnaces-  so  to 
each  furnace  ;  25,  of  a  fide,  u,  above  and  1;  below  of  each 
fide;  June  1 669,  when  Dr  .Brown  was  there;  they  carried 
out  40  Saurnes  of  quickfilver  to  foreign  parts,  each  Saume  con- 
taimng  315  pound  weight,  to  the  value  of  400  ducats  of  gold  - 
tho  the  conveyance  be  not  eafy,  yet  feme  isfent  as  far  as  the 
gold-mines  at  Chremmz  in  Hungary,  and  much  of  it  is  carried 
iouthward;  for,  rho  the  river  by  the  town  be  fmall,  yet  thev 
are  not  far  from  the  Soniius  or  Lifonzo,  a  confiderab'le  river 
running  into  the  gulf  of  Jriefte ;  in  the  Adriatic  k a;  he  law 
n  the  caftle  3000  Saumes  of  Quickfilver  in  barrels,  after  firlt 
making  it  up  m  double  leather;  and  in  another  houfe  he  ob- 
erved  as  much  ore,  as  will  take  two  years  to  diftil.  unlefs  thev 
ave  great  plenty  of  rain  to  bring  down  their  wood  :  The 
country  is  well  ltorcd  with  ftately  firs,  larches,  pines,  wild! 
pines,  Picea  s  and  that  nobly  crifped  and  well  grained  kind 
of  maple  of  which  viols  and  violins  are  made,  and  which 
abounds  alfom  Saltzburg  and  Carniola-.  Travelling  fometimes 
in  tiie  night,  great  numbers  of  glow-worms  are  obferved 
,  ic"  pu(  into  paper  give  a  dim  light  like  candles  in  ],,,’ 
thorns,  the  air  is  aifo  full  of  finning  flics:  The  wav  to  this 
place  is  very  difficult,  great  mountains  are  to  be  pafled  ove-” 
and  coining  from  it,  the  Swartzenberg  or  black  mountain  mult 
be  crcflcd,  from  whence  we  defeend  to  miles,  in  3 rocky 
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country,  and  far  more  flony  than  the  Crau ,  or  Campus  lapidofus 
in  \ Vrovence . 


5 The  Zirchnitzer  Sea  in  Carniola  ;  by  the  Same.  Phil.  Tranfl 

N°  54.  p.  1083. 

THIS  lake  receives  its  name  from  the  town  Zirchnitz ,  it  is 
near  two  German  miles  long,  and  one  broad  ;  on  its  fouth- 
fide  is  a  great  forefl,  abounding  in  deer,  wild  boars,  wolves,  and 
bears  •  and  on  the  north-iide,  the  country  is  flat,  but  the  whole  , 
vale  is  encompafled  with  hills  at  lome  diftance  from  it  ;  this  lake 
is  well  ftored  with  water,  for  the  greateft  part  of  the  year  ;  but 
in  June ,  it  links  under  ground,  not  only  foaking  thro’  the  pores 
of  the  earth,  but  running  into  large  apertures  at  bottom  ;  in  Sep¬ 
tember  it  returns  again  by  thefe  holes,  and  in  a  little  time  fills  up 
the  vale  ;  when  the  lake  begins  once  to  abate,  its  defcent  is  very 
quick,  and  its  return  is  as  ipeedy ;  for  it  mounts  with  luch  vio¬ 
lence  at  the  holes,  to  the  height  of  a  pike,  that  it  loon  covers  the 
trad  of  earth  again  ;  this  piece  of  ground,  in  the  abfence  of  the 
water,  yields  plenty  of  grals,  affording  not  only  prefent  fuflenance, 
but  flore  of  hay  for  the  cattle  in  winter  3  and  at  this  time,  it  alfo 
yields  the  diverfion  of  hunting,  for  hares,  deer,  boars,  and  other 
animals  flock  thither  out  of  the  neighbouring  forefl  and  country  5 
the  lake  is  alfo  well  ftored  with  fifh,  and  the  flfhermen  Handing 
in  water  to  their  waftes  at  the  holes,  intercept  their  paflage,  and 


take  great  numbers  of  them. 

O 
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Obfervations  on  the  Thermometer  5  by  bDr.  Beale.  Phil.  Tranfl 

55.  p.  1114- 

Ecember  2<5th,  1669,  in  the  morning,  the  weather  was  colder 
than  ever  Dr.  Seal  obferved  it,  the  liquor  Handing  3  I  inches  ; 
PDec.  29th,  and  one  or  two  other  mornings,  it  Hood  at  3  f  inches  * 
at  moH  other  times  of  thefe  cold  days,  morning  and  evening,  it 
was  at  the  height  of  four  inches;  in  ordinary  brilk  frofls  at 
7  inches;  and  it  is  to  be  obferved,  that  lometimes,  at  that  height, 
the  froH  diffolves,  and  again  it  is  at  8  inches  in  a  fmart  froH ;  at 
10  it  is  warm  May  weather,  and  not  much  above  12,  in  the 
hottefl  day  of  June ,  July\  and  Auguft ;  it  is  fomething  remark¬ 
able,  that  the  7th  inch  and  lometimes  the  8th  fhould  be  freezing, 
and  the  Trofl  increafe,  till  the  liquor  delcend  4  {■  inches;  and 
yet  that  it  fhould  not  afcend  from  the  8th  inch  more  than  4  f 
inches  in  our  hottefl  fummer :  But  now,  he  fays,  he  is  flrongly 

per- 
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perfuaded,  that  the  degrees  of  heat  and  cold  are  not  exaCily  indi¬ 
cated  by  the  incloled  Ipirit  of  wine  ;  for  when  the  Ihow  meltedj 
and  the  froft  was  firft  diffolved  without  fun-fhine,  the  liquor  was 
not  above  5  1  inches. 

Obfervations  on  the  Barometer  ^iThermometer}  Wallis, 

Phil.  Tranf.  N°  55.  p.  1116. 

WHereas  Dr.  Wallis  formerly  obferved,  that  the  barometifr 
rofe  fenlibly  in  hot  weather  5  he  now  found,  after  keeping 
the  lame  barometer  for  five  years,  the  cafe  to  be  otherwile,  and 
that  in  hot  fun-fhiny  weather,  the  mercury  lubfided  a  little,  and 
in  extreme  cold  arid  frody  weather  it  rofe  5  owing  podibly  to 
fome  quantity  of  air  remaining  in  the  mercury,  which  is  expanded 
by  heat,  and  again  contracted  by  the  cold  •  but  that  air  being  now 
difentangled  from  the  mercury,  and  got  up  into  the  empty  part 
Of  the  tube  above  the  quickfilver,  a&s  in  a  contrary  manner  upon 
it  ;  for  when  expanded  by  heat,  it  prefles  the  mercury  down¬ 
wards;  and  when  again  contracted  by  the  cold,  the  quickfilver, 
freed  from  its  preffure,  rifes  a  little ;  tho’  the  rifing  and  finking 
of  the  mercury,  on  this  account,  be  not  very  confiderable,  hardly 
exceeding  f2  of  an  inch;  and  again,  a  drop  of  the  water,  as 
Dr.  Wallis  obferved,  uled  in  freeing  the  mercury  from  the  air, 
Remaining  on  the  top  of  the  quickfilver  in  the  tube,  may  upon 
its  freezing  hinder  the  alcent  of  the  mercury:  Jan.  7,  itff-g,  the 
barometer  was  at  29  ;  but  for  fome  days  before,  about  28  f,  the 
weather  having  been  windy  and  rainy,  and  lb  it  was  in  the  frofl, 
about  Dec,  25 ;  but  then  it  continued  to  rife  till  about  Jan.  2, 
to  29  and  was  i Dec .  13,  at  307,  the  highefl  he  ever  obferved 
it;  and  Ollober  2 5,  166 5,  at  271,  the  lowed: 5  the  ufual  height 
being  about  29,  or  fome  what  higher. 

The  thermometer  was  about  28  inches,  and  its  bore  -§■  of  an 
inch  in  diameter,  with  a  fmall  fpherical  bowl  at  top,  of  about 
4  of  an  inch  in  diameter,  and  another  at  bottom,  about  2  inches  in 
diameter,  which  contained  fpirit  of  wine,  tinged  with  cochineelj 
the  lowed  point  to  which  the  liquor  lubfided,  in  very  hard  frails 
and  cold  winds,  was  1 2  \  inches ;  the  height,  the  following  dim¬ 
mer,  1 66 was  ufually  at  20,  21,  22,  or  thereabouts ;  and  in 
fome  very  hot  days,  at  25,  2 6}  and  2 6  v;  the  winter  following, 
Dec.  Jan.  and  Feb .  there  was  at  14I  froli  certain  ;  fometimes  at 
15,  or  higher;  and  the  lowed,  that  winter,  was  12I;  the  dim¬ 
mer  following,  1 666>  it  was  ufually  about  19,  20,  2.1,  and  the 
highed  of  all,  at  2,5:  About  the  end  of  ‘Dec.  1 666,  and  the  be¬ 
ginning  of  the  Jan.  following,  it  was  in  hard  frofty  weather,  a^ 
Vor..  I.  F  f  12 > 
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1 2,  ii}  and  once  at  ic-f-?  and  it  was  froft  certain,  that  winter, 
about  13!,  an  inch  lower‘than  the  preceeding  years,  and  fome- 
timesat  14,  or  14!^  the  ufual  height,  thefummer  following,  was 
about  19,  20,  21,  and  the  higheft  24  |  3  the  winter  1667,  was 
fcarce  certain  froft  at  13,  yetfometimes  at  14,  or  a  little  higher  3 
the  low?eft  delcent  that  winter,  was  123  and  the  following  fum- 
mer,  the  height  was  ufually  about  18,  19,  203  and  the  higheft  of 
all,  that  fummer  being  very  moderate,  at  22:  Chriftmas  1 66 
tho’  it  was  froft  certain  about  1 27,  and  fometimes  higher  than 
1 3  3  yet  2 )ec.  26',  in  the  morning,  itdefeended  to  7  f,  which  was 
the  loweft  he  ever  oblerved  it. 


An  Account  of  a  Salt-fpring  in  Somerfetfhire,  and  a  medical 
Spring  in  Dorfetfhire  3  by  2)r .  Highmore.  Phil.  Tranf. 
jN°  5 6.  p.  1130. 


T\  Ecember  1609,  by  an  experiment  on  the  falt-fpring  at  Eaft- 
U  Chenock  in  Somerfetpire ,  about  20  miles  from  the  fea,  and 
then  not  fo  fait  as  in  lummer,  becaule  of  the  rains,  from  a  wine 
quart,  there  were  near  80  grains  obtained  by  evaporation. 

The  waters  at  Farrington  in  2Jorfetpire  feem  to  be  chiefly 
impregnated  with  vitriol,  or  fait  of  -iron,  which  is  very  volatile, 
fo  that  little  of  it  can  be  had  by  evaporation,  or  from  the  preci¬ 
pitated  fediment  3  the  proportion  of  fait  in  this  water  he  found 
thus,  he  put  four  ounces  of  ordinary  water  into  a  glals,  and  im¬ 
pregnated  it  with  galls  3  then  he  gradually  drop’d  into  it  about 
two  grains  of  fait  of  iron,  till  he  found  it  as  deeply  tinged  red,  as 
the  lame  quantity  of  Farrington  waters  would  be  with  the  fame 
proportion  of  galls  3  this  water,  fo  tinged,  had  the  talle  and  fla¬ 
vour  of  the  natural  water  from  the  fpring  impregnated  with  galls  - 
if  a  greater  proportion  of  fait  had  been  added,  it  would  make  it 
naufeous  and  emetical. 


Diftillations  by  Coldj  by  2)r.  Beale.  Phil.  Tranf 

N°  56.  p.  1140. 


UPON  expofing  abroad,  in  the  hardeft  frofts  of  1665,  a 
thermometer  of  a  {lender  item,  with  deeply  tinged  fpint  of 
wine  3  there  afeended  to  the  top  of  the  glafs  (mail  drops,  like  a 
dew,  which  afterwards  defeended  into  the  Item,  filling  up  the  fpace 
of  an  inch,  as  clear  and  bright,  as  any  cryftal  or  glafs  3  but  upon 
placing  a  ftronger  thermometer  of  flow  motion  on  a  funny  wall, 
till  a  part  of  the  liquor  afeended,  where  it  continued  fome  hours  3 
then  by  Hoping  the  glafs,  it  was  leparated  from  the  reft,  and  took 
up  two  inches  in  the"  ftem  3  it  was  at  firft  of  a  very  pale  red,  which 

might 
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might  be  owing  to  fpirit  of  urine,  mixed  with  the  fpirit  of  wine  5 
but  in  a  little  time,  all  the  red  vanifhed,  and  it  became  of  a  lan¬ 
guid  transparency,  by  no  means  fo  bright  and  fparkling  as  the 

other. 


Obfervations  in  New  England  5  by  Mr.  Winthrop.  Phil.  Tranf. 

N°  57.  p.  1151. 

IN  the  in-land  country  of  New  England r  there  are  whole  fo- 
refts  of  a  fort  of  dwarf  oak,  which,  tho’  low  and  flender,  bears 
acorns  ;  the  land,  by  the  fpreading  of  its  ftrong  roots,  is  very 
difficult  to  break  up  with  the  plough. 

Upon  the  bark  of  a  certain  tree  growing  in  Nova  Scotia ,  and 
in  the  more  eafterly  parts  of  New  England ,  there  are  little  knobs, 
containing  a  liquid  matter  like  turpentine,  of  a  very  healing 
nature. 

The  pods  of  the  vegetable,  called  Silk-grafs ,  are  full  of  a  kind 
of  fine  cotton;  many  of  thele  flocks,  in  one  and  the  lame  pod, 
end  in  a  flat  feed;  it  is  ufed  in  fluffing  pillows  and  cufhions;  and 
neither  it,  or  the  down  of  cotton-trees  which  grow  tall  and  big, 
are  fit  to  ipin ;  at  the  bottom  of  lome  of  the  leaves,  near  tne 
flalk,  is  a  hollow  knob,  breeding  a  fly  like  a  pifmire. 

The  fhells,  of  which  the  Indians  make  the  white  Warn  fan ■» 
feage,  a  fort  of  money  among  them,  grow  in  matrix’s  at  the  bot¬ 
tom  of  lea-bays  5  they  are  like  periwinkles,  but  larger. 

Fig.  1.  Plate  VI II.  reprefents  a  flrange  kind  of  filh, which  we 
may  call  Eifcis  echino-flellaris yifciformis,  its  body  relembles 
an  Echinus  or  egg-filh;  the  main  branches,  a  ftar ;  and  the  divi- 
fion  of  the  branches,  the  plant  mifletoe ;  rfiis  filh  fpreads  itlelf 
from  a  pentagonal  root,  encompaffing  tne  mouth  a  into  five 
branches,  each  of  which  is  iubdivided  into  two,  as  at  1 ;  and 
each  ol  thele  ten  branches  are  again  divided  into  two  at  2,  mak¬ 
ing  twenty  lefler  branches  3  each  of  which,  at  3,  divide  into  two 
fmaller  branches,  in  all,  40 ;  thele  again,  at  4,  into  80  5  and 
thole,  at  5,  into  1 603  and  thefe,  at  6,  into  3205  at  7,  into  640; 
at  8,  into  12803  at  9,  into  25603  at  i°>  int0  5 120 5  at  IJ>  *nto 
10240 ;  at  12,  into  204803  at  13,  into  40960;  at  14,  into 
81920  ;  beyond  which,  the  farther  expanfion  of  the  filh  could  not 
be  certainly  traced  5  tho’  poflibly,  each  of  thole  81920  imall 
threads,  might,  if  examined,  whilft  the  filh  was^  living,  have 
been  found  to  be  further  Iubdivided :  The  body  of  the  filh  was 
on  the  other  fide,  and  ieemed  to  have  been  prominent,  much  like 
an  Echinus. 
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Mr.  Willoughby  obierves,  that  this  fifh  is  the  Stella  arbor  efcens 
of  Rondeletius  p.  izi}  firffc  deicribed  by  him.  and  fince  by  other 
naturalifh. 

Qbfervatiom  on  the  Motion  of  Sap  in  Trees  ;  by  Mr,  Wil¬ 
loughby.  Phil.  Tranf  N°  57.  p.  11 66. 

IN  January ,  making  incifions  in  the  fycamore  and  common 
maple,  they  were  obierved  to  bleed  fafter,  as  the  weather  grew 
hotter ;  and  the  fucceeding  cold  was  fo  f&r  from  promoting,  that 
it  hindered  their  bleeding  *  lb  that  the  afcent  of  the  lap  of  trees 
.depends  on  a  certain  degree  of  heat,  fufficient  to  raile,  but  not  to 
coagulate  their  relpeflive  juices  5  in  months,  wherein  the  heat 
ordinarily  falls  Ihort  of  that  degree  •  an  accidental  warmth  of 
weather  promotes  the  bleeding ;  but  in  months,  wherein  the 
ordinary  temperature  of  the  air  exceeds  that  degree,  colder  weather 
makes  them  bleed  a-frelh:  In  walnut-trees  it  was  never  found* 
that  heat  promotes  their  bleeding,  but  cold  always  does:  In 
March ,  roots  of  birch,  as  alio,  thole  of  fycamores,  bled  at  both 
extremities ;  Upon  the  frit  iroft  in  'November ,  Dr.  Lifer  ob¬ 
ierved  a  lycamore  to  bleed  copioully ;  fo  that  the  lap  cannot  be 
iaid  to  rife  in  January ,  but  immediately  after  the  fall  of  the  leaf* 
in  this  tree. 

Some  Confide  rat  tons  on  M.  CaffiniT  Method  of  finding  the  Apo- 
g$a,  Excentricities,  and  Anomalies  of  the  Planets;  by  M.  Nic. 
Mercator.  Phil.  Tranf.  N°  57.  p.  1168.  Taanflated  from 
the  Latin . 

MCaffini  luppoles,  two  lines  drawn  from  both  foci  to  the 
*  planet  revolving  in  an  elliplis,  one  of  which  is  the  line  of 
the  mean  motion,  and  the  other  that  of  the  true. 

I.  Fig.  2.  PL  VIII.  L  is  the  centre  of  the  cocentric  AB  CDE  ; 
J3LD  the  diameter*  BA,  B  C,  BP,  the  apparent  diltances; 
DE,  DP,  DQ,  the  diltances  of  the  mean  motion  *  BE,  BF, 
BQj  alio,  DA,  D  C,  DP  are  right  lines;  BE  interfe£ts  DA, 
inH;  B  F,  DC,  in  G;  and  B  Q_,  D  P,  in  R  ;  RHGisa  right 
line;  B  1  a  perpendicular  to  RH  G  5  I  the  centre  of  the  elliplis; 
L  I  ~  I O  the  excentricity  5  O  the  focus,  and  the  centre  of  the 
mean  motion;  L,  the  other  focus  and  centre  of  the  true  motion 
DM  — IN~L/B;M,  the  apogasum  5  N,  the  perig^um  5  B  L  M, 
the  true  anomaly. 

Bilhop  Ward,  in  his  Examen  Nftronomid?  Rhilolaicde,  pub- 
1  lined  at  Oxford  165  3,  has  cap.  6.  laid  down  a  method  of  finding 
the  true  anomaly  of  the  planets  from  their  mean  anomaly,  and 

which 


% 

Vvii 

ib\ 

kl 

:  gnT.;  '\ 

mm 

■ 


PLATE , 


\  r 


Royal  Society.  225 

which  is  this:  Fig.  3.  C  is  the  centre  of  the  ellipfis  A  E  P  5  F 
the  focus  anti  centre  of  the  mean  motion  3  S  the  focus  and  centre 
of  the  true  motion  3  A  the  apogaeum  3  P  the  perigamm  3  E  the 
planet  3  A  F  E  the  mean  anomaly  3  A  S  E  the  true  anomaly  5 
FET  a  right  line 3  ET  =  SEj  ST  a  right  line:  In  the  tri¬ 
angle  SFT  are  given  SF  the  didance  of  the  foci;  FT  FE 
+  E  S  zz  A  P  3  and  A  F  T,  the  external  angle,  or  mean  anomaly 
equal  the  fum  of  the  angles  F  S  T  and  T :  Therefore  the  angle 
F  S  E,  or  the  true  anomaly  —  the  difference  of  the  angles  F  S  T 
and  T,  may  be  found,  viz.  as  half  the  fum  of  the  fides  F  T  and 
FS  to  half  their  difference,  fo  the  tangent  of  half  the  fuiaa  of  the 
angles  F  S  T  and  T,  to  the  tangent  of  half  their  difference  3  but 
halt  the  fum  of  the  fides  F  T  and  F  S  is  found,  by  fubdituting  for 
FT  its  equal  AP,  whole  half  is  AG,  which  added  to  CS  the 
half  of  F  S,  makes  the  half  fum  AS,  the  greateffc  didance  of  the- 
planet  3  if  then  you  fubdra£l  from  A  S  the  leffer  fide  F  S,  there 
remains  the  half  difference  of  the  fides  F  A  —  P  S,  the  lead  dif- 
tance  of  the  planet  3  and  the  rule  for  finding  the  true  anomaly 
from  the  mean  will  be  3  as  AS  the  greated  didance  of  the  planet,  to 
P  S  its  lead  didance  3  fo  is  the  tangent  of  half  the  mean  anomaly, 
to  the  tangent  of  half  the  true  anomaly. 

Cor.  i.  If  S  E  be  produced  to  U,  fo  as  E  U  be  —  F  E,  and 
the  whole  S  U  zz  A  P  the  axis  3  the  angle  U  of  the  triangle  F  S  U 
will  be  half  of  the  prodhaphterefis  FES,  confequently  zz  to 
the  half  difference  of  the  angles  of  the  true  and  mean  anomalies, 
that  is,  of  the  angles  A  F  E  and  AS  E  3  and  the  external  angle  A  F  U 
—"'their  half  lum,  after  fubdra&ing  the  half  difference  UFE 
from  the  greater  AF  E 3  whence  there  arife  two  analogies: 

1.  As  the  fine  of  half  the  fum  of  the  mean  and  true  anomalies, 
A  F  U,  to  the  fine  of  half  their  difference  U  3  fo  is  S  U  zz  A  P 
the  tranfverle  axis,  to  S  F,  the  didance  of  the  foci. 

2.  As  the  line  of  half  the  lum  of  the  mean  and  true  anomalies 
A  F  U,  to  the  line  of  the  true  anomaly,  F  S  U  3  fo  is  S  U,  or 
the  axis  A  P,  to  F  U,  the  fubtenle  of  the  true  anomaly  3  fo  like- 
wife,  the  femi-axis,  A  C,  to  the  femi-fubtenfe  U  X  or  FX. 

Cor.  2.  if,  in  the  fame  triangle,  F  S  U,  be  erefted  on  half  the 
fubtenfe  F  U,  the  perpendicular  X  F,  it  will  interfeft  S  U  into 
two  parts,  of  which  the  one  U  E  is  zz  F  E,  the  line  of  the  mean 
motion,  and  the  other  S  E,  is  the  line  of  the  true  motion. 

II.  Fig.  4.  Let  a  be  the  centre  of  the  cocentric  cbfi^  cad, 
both  the  diameter  and  line  of  the  aples3  ch ,  the  arch  ol  the  true 
anomaly,  to  which,  di,  the  arch  of  the  mean  anomaly  anl'wers3 
^therefore,  cdh,  is  the  angle  of  half  the  true  anomaly,  and  dci , 

the 
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the  angle  of  half  the  mean  anomaly  5  c  i  and  d  b  are  right 
lines  interfering  each  other  in  g  5  from  the  point  of  interfec- 
tion  g,  let  fall  the  perpendicular  gb  to  cdj  and  it  will  be, 
db  :  bg  '  :  Radius  to  the  tangent  of  bdg ,  or  c  db$  and,  cb  : 
bg  :  :  Rad.  to  tang,  of  beg,  or,  dc i 3  confequently,  db  x  tang, 
of  c db  —  bg  X  Rad.  : —  cbx  tang,  of  dci,  wherefore,  db  : 
cb  :  :  tang,  of  dci  :  tang,  of  £ d/?;  that  is,  db  \  cb  1  :  tang,  of 
half  the  mean  anomaly  :  tang,  of  half  the  true  anomaly  5  con- 
iequently,  by  the  preceeding  rule,  as  the  greateft  diftance  of 
the  planet,  to  its  lead 5  wherefore,  db,  will  be  equal  the 
greateft  diftance,  andc£,  the  leaft,and  ^,the  accentricity  5  and 
ftnce  the  fame  demonftration  holds  of  all  the  other  points  of  in¬ 
ter  feflion,  viz.  that  the  perpendiculars  from  them  to  the  line 
cd  fall  upon  the  point  b  $  the  line  joining  thefe  interle£fions 
muft  coincide  with  the  perpendicular  bgf. 

III.  Having  drawn  the  diameter  b ak,  let  the  arch  kibe 
equal  to  the  arch  id,  and  draw  kc  and  bl  interfering  each 
other  in  p  $  let  fall  the  perpendicular  hr  from  b  upon  bgf, 
and  parallel  to  the  line  of  the  apfesci;  the  angle  rh  s  will  be 
equal  the  half  difference  of  cb  the  true  analomy  and  di  the 
mean  ^  then  draw  the  right  line  h  (Z  from  the  fame  point  h , 
making  with  kb  an  angle  equal  to  rbs,  and  meeting  the  line 
of  thelipfes  in  (Z,  the  angle  $ab  will  be  the  meafure  of  the 
arch  c  b,or,  the  true  anomaly,  and  (Zb  a,  the  half  difference  of 
the  true  and  mean  anomalies,  by  the  conftrudion ;  and  the 
external  angle  c(Z/o,  which  is  equal  to  the  two  intei nal  and  op- 
polite  angles  (Zab  and  fib  a,  and  confequently  compounded  of 
the  true  anomaly,  and  half  its  difference  from  the  m^an,  will 
be  half  the  fum  of  the  true  and  mean  anomalies  5  confequent^ 
ly  by  the  former  analogy  of  the  firft  corollary  ,  as  the  line  of 
c(Zb,  to  the  line  of  (Zb cl,  lois  the  radius  ci/o,  to  the  excentri- 
city  'a&j  but  it  was  demonftrated  above,  that  ab  is  alfo  equal 
to  the  eccentricity  ^  therefore  the  point  (Z  coincides  with  the 
point  bj  erebl  bt  perpendicular  to  Job ,  1  fay,  if  produced,  it 
will  fall  on  the  point  of  interfeaion  p  *  for  the  triangles  rbs 
and  bbt  are  limilar  by  the  conftrucfion*  as  alfo  the  triangle 
bpkis  limilar  to  bg i ,  for  the  angles pkb  and g  1  h  are  equal, 
inlifting  upon  the  lame  arch,  cb,  as  alfo,  the  angles,  p  Jo k  and 
g  hi  inliftmg  on  the  equal  peripheries  kl  and  i  J,  conlequently 
the  two  ether  angles  bph  and  bgi  are  equal,  and  >.akingL 
away  the  equal  angles  bb  t  and  rbs  from  the  equal  ones,  p  /ok 
and  gbi,  pbb  will  remain  equal  to  gbr 5  whence  I  argue 

thus,  f. rb^thb,  and  rbs^bbt,  therefore  bsr  —  bt b, 
J  con- 
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confequently  their  complements  to  a  femi-circle  are  equal,  viz* 
rfizzzbtK  and  fig—tkpy  and  confequently  igf~  kpt, 
which  fubfiradled  from  the  equal  angles  igh  and  kph,  there 
remains  hgs  —  hpty  and  ghr  —  phby  therefore  h rg  — 
lobp,  but  Jorg  is  a  right  angle,  confequently,  Jobp  is  alio 
one  j  and  li nee  Job t  is  a  right  angle  by  confiru&ion,  tb  will 
make  the  fame  right  line  with  b  p  ;  and  feeing  the  fame  demon- 
firation  holds  of  any  other  interfe&ion  of  lines  drawn  from  h 
and  k  to  the  correfponding  points  of  the  true  and  mean  anoma- 
lies 5  it  is  plain,  that  not  only  the  right  line  that  joins  thefe  in- 
terfeftions  will  pafs  thro’  the  point  hy  but  that  Job  will  be  a 
perpendicular  to  it,  Q.  E.  D. 

Cor.  If  from  any  point  of  the  true  anomaly  as  hy  to  a  cor¬ 
refponding  point  of  the  mean  anomaly  /,  you  draw  the  right 
line  hi  5  bf  raifed  perpendicular  to  cbd  will  interfedb  hi  in  st 
in  the  ratio,  the  line  of  the  mean  motion  has  to  that  of  the 
true  5  for  by  the  latter  analogy  of  the  firfi  corollary,  h  b  is  the 
half  fubtenfe,  confequently  by  Cor.  2.  the  perpendicular 
erefted  from  by  viz.  bt  interfe&s  the  diameter  hk ,  in  /,  in  the 
ratio,  the  line  of  the  mean  motion  has  to  that  of  the  true; 
therefore,  rs,  or  bf  interfecls  hi  in  the  fame  ratio  in  sy  be- 
caufe  of  the  fimilar  figures  tbhkjohb,  and  frhighr. 

Another  method  of  finding  the  apogasa  and  eccentricities 
from  that  of  Dr.  Ward  for  finding  the  firfb  inequality:  Let 
/  and  d  be  the  two  foci  of  the  ellipfis  5  t  and  u  two  points  of 
the  planets  true  motion  5  tuy  an  arch  of  the  ellipfis,  feen  from 
/,  under  the  angle  tluy  and  from  dy  under  the  angle  t  du  5  alfo 
/  J,  the  difiance  of  the  foci,  feen  fromr,  under  the  angle  dtl, 
and  from  uy  under  the  angle  dul 5  I  fay,  the  difference  of  the 
angles,  tlu  and  tduy  is  equal  to  the  difference  of  the  angles 
dtl  and  dul:  For  fince  the  fum  of  the  three  angles  of  the 
triangle  lux  is  equal  to  that  of  the  triangle  dtx\  and  if  from 
both  fums,  the  equal  angles  Ixu  and  dxt  be  deducted,  the 
remainder  will  be  ulx  lux  =  tdx-f  dtxj  and  if  from 
thefe  two  fums  you  fubfiraft  the  unequal  angles  ulx,  and  t  dx, 
the  difference  of  the  remaining  angles  lux  and  dtx  is  equal 
the  difference  of  the  fubft rafted  angles  ulx  and  tdx. 

From  the  centre  /,  and  difiancc  mn  of  the  tranfverfe  axis, 
defenbe  the  circle  abc,  whofe  arch  ab  is  feen  from  /  under 
the  angle  alb,  and  from  d,  under  the  angle  adb 5  alfo  the 
diftance  of  the  foci  Id,  feen  from  a,  under  the  angle  lad,  and 
from  b,  under  the  angle  lb d  5  therefore,  the  difference  of  the 
angles  alb  and  adh  is  equal  the  difference  of  the  angles  lad 
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aad  lbd-j  but  by  Cor.  i.  the  angle  lad  is  half  the  angle  tufa 
and  the  angle  lbd7  half  the  angle,  ltdj  therefore  the  difference 
of  the  angles  lad  and  Ibd  is  equal  half  the  difference  of  the 
angles  lud  and  lt  d $  and  confequently,  the  difference  of  the  an¬ 
gles  alb  and  a  db  is  equal  half  the  difference  of  the  angles  ult 
and  udt,  the  former  of  which,  is  the  apparent  interval  of  two 
obferyations,  and  the  latter,  the  interval  of  the  mean  motion  3 
the  difference  of  thofe  intervals  being  given,  we  have  the  half  of 
this  difference,  viz .  the  difference  of  the  angles  alb  and  adb 5 
but  alb  is  the  fame  with  ul  t,  which  is  given  5  we  have  there¬ 
fore  the  angle  abd,  under  which,  the  arch  ab  is  feen  from  d. 

After  the  fame  manner,  it  will  be  demonftrated,  that  the 
difference  of  the  angles,  tly  and  tdy,  is  equal  to  the  fum  of 
the  angles  ltd  and  ly  d 3  as  alfo  that  the  difference  of  the  angles 
blCi  and  bdc  is  equal  to  the  fum  of  the  angles  Ibd  and  led  3 
and  feeing  Ibd  is  the  half  of  ltd ,  and  led,  half  of  lyd$  the 
fum  of  Ibd  and  led  will  be  equal  to  half  the  fum  of  the  an- 
gles  ltd  and  ly  d,  that  is,  the  difference  of  the  angles  hie  and 
bdc  will  be  equal  to  half  the  difference  of  the  angles  tly  and 
f  dy,  the  former  of  which  is  the  apparent  interval  of  two  ob¬ 
feryations,  and  the  latter,  that  of  the  mean  motion  3  wherefore 
their  difference  being  given,  we  have  the  difference  of  the  an- 
gles  blc  and  bdc  5  but  blc  is  the  fame  with  the  given  tly  3 
therefore,  the  angle  bdc  is  alfo  given,  under  which  the  arch 
be  is  feen  from  d :  whence  it  appears,  that  from  the  given 
mean  and  apparent  intervals  of  two  obfervations,  the  angles 
are  given,  under  which,  any  arches  of  the  circle  abc  are  feen, 
intercepted  between  the  lines  of  the  true  motion  3  wherefore, 
by  Herigon's  ! 7theor .  'plan .  1.  1.  c  3.  prop.  12  Sclbol.  1.  fo  many 
fegments  of  a  circle  may  be  deferibed,  which  may  contain  the 
angles,  under  which  thefe  arches  are  feen  from  d7  all  which 
fegments  will  interfeff:  each  other  mutually  in  d$  and  after  this 
manner,  the  apog^ea  and  eccentricities  of  the  planets  may  be 
found  by  a  geometrical  delineation,  and  with  any  number  of 
obfervations  :  and  circles  be  as  eafily  drawn  as  right  lines : 
But  to  grant  what  is  true,  viz.  that  the  geometrical  delineation’ 
of  M.  CaJJini  is  fomewhat  more  expeditious 3  yet  fhould  we 
aim  at  that  accuracy  aftronomers  delire,  it  might  be  feared,  it 
would  require  very  large  diagrams,  and  become  more  operofe 
than  the  calculus  itielf :  It  now  remains  that  we  examine  the 
hypothecs. 

The  invention  of  the  elliptical  orbit  is  undoubtedly  owing 
to  Kepler  3  but  the  determining  the  degrees  of  the  acceleration 

and 
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and  retardation  with  which  the  planets  move,  is  no  lefs  necef- 
fary  for  compleating  the  hypothecs,  than  the  defining  the 
orbit  itfelfj  tho’  nothing  to  this  purpoie  is  to  be  obferved  in 
Caffini  or  his  interpreter  3  and  from  the  conftrucfion  of  the 
problem,  and  its  folution,  it  is  mamfeft  that  he  iuppofes  a 
planet  feems  to  move  from  the  fuperior  focus  with  an  equable 
motion  3  and  Kepler  himfelf  was  of  this  opinion,  as  appears 
from  his  writings  3  but  when  he  found  that  this  did  not  agree 
with  his  obfervations  he  changed  his  mind,  and  maintained  that 
the  line  of  the  true  motion  of  a  planet  defcribed  equal  are  as 
in  equal  times,  and  that  there  is  no  point,  from  which  a  pla¬ 
net  is  leen  to  move  with  an  exactly  equable  motion,  unlefs  we 
fuppofe  it  a  librating  point,  and  that  the  equable  motion  of  a 
planet  cannot  be  more  properly  afigned  to  any  point  than  the 
fuperior  focus 3  no  body  has  yet  denied  that  Kepler's  area’s  do 
not  lalve  the  appearances  3  but  lince,  neither  he  himfelf  nor 
any  after  him,  could  determine  them  by  a  direct  calculus, 
fome  have  blamed  Kepler  as  giving  way  too  much  to  phyfical 
caufes  and  fwerving  from  geometry  3  as  if  phyiical  caufes 
were  inconfiftent  with  it  3  or,  as  if  the  problem  were  too  un- 
geometrical,  which,  without  mentioning  phyiical  caufes,  is 
thus  propofed,  the  area  of  the  trilinear  figure  intercepted  be¬ 
tween  the  line  of  the  apfes  and  that  of  the  true  motion,  and 
the  e  lliptical  periphery,  being  given  to  find  the  angle  at  the  fun. 

M.  Bulliaklus  attempted  to  inveftigate  by  geometrical  rea- 
fonings  both  the  orbit,  and  the  degrees  of  remifiion  and  inten- 
fion  in  the  motion  of  the  planets  3  that  we  might  be  led  from 
that  equable  motion,  afTumed  by  aftronomers  before  Kepler's 
time,  to  that  inequality  obferved  in  the  heavens  3  and  hfhop 
Ward ,  adopting  this  hypothefis,  firffc  flows  how  to  do  the  like 
with  the  line  of  the  equable  motion  revolved  round  the  other 
focus  of  the  ellipfis,  and  then  gives  that  method  of  dtreff  cal¬ 
culation,  which  we  have  repeated  above  3  and. two  years  after 
the  illuftrious  count  Pagan  undertook  to  maintain  the  truth  of 
this  hypothefis,  fo  far,  that  he  aferibed  a  difference  of  about 
T  that  was  found  out,  to  the  unfuifullnefs  of  aifronomers3  but 
M.  Bullialdus ,  upon  fecond  thoughts,  and  confidering  that 
agronomical  obfervations  were  the  heft  guides,  upon  applying 
fome  limitation  to  his  former  inventions,  made  that  difference 
vanifh  :  Whence  then  it  appears,  that  that  hypothefis,  whereon 
M.  CaJJiui  builds  the  invefligation  of  the  apogtea  and  eccen¬ 
tricities,  lwerves  fo  far  from  the  truth,  as  is  that  limitation  cf 
Bulli  nidus. 

Vol.  L  G 
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Longevity,  and  the  Caufes  of  natural  Death;  with  fame  Obfer- 
vations  made  in  the  South  of  France;  by  M.  de  Martel. 
Phil.  Tranl.  N°  58.  p.  1179. 

THE  extinction  of  natural  heat,  and  the  drying  up  of  the 
radical  moifture,  are  commonly  afligned  as  the  caules  of  old 
age  and  natural  death ;  and  it  is  fuppofed,  that  this  hot  and 
nioift  principle  of  life,  in  its  own  nature  diflipable,  not  being 
perfectly  repaired  by  food,  is  conliderably  diminifhed,  which 
brings  on  old  age,  and  being  at  lad:  quite  confumed,  caules  natu¬ 
ral  death ;  and  here  a  great  difference  is  made  between  the 
leminal  heat  and  moifture,  and  that  which  proceeds  from  ali¬ 
ment  ;  fo  that  the  former  cannot  be  repaired  by  the  latter,  as 
being  heterogeneous  to  it;  which  feems  to  be  falle,  for  this 
leminal  heat  and  moifture  originally  proceed  from  what  is  fupcr- 
iluous  of  the  third  conco&ion  of  the  aliments;  it  is  therefore  of 
the  fame  nature,  and  nothing  hinders,  but  what  is  diftipated  may 
be  perfectly  restored  by  good  nourilhment,  well  prepared,  and 
taken  feafonably,  and  in  due  quantity :  The  illustrious  Bacon, 
finding^  the  weaknels  of  this  luppofttion,  was  of  opinion,  that 
this  defect  proceeded  from  the  unequal  reparation  of  the  liquid 
and  lolid  parts,  which  jointly  lerve  to  repair  and  maintain  them- 
ielves;  whence  it  happens,  that  the  parts  the  moft  eafy  to  repair, 
*lncl  I1Q0^  neceffary  for  life,  as  the  blood ,  ceale  at  lalt  to  be 
lufficiently  repaired  by  the  defeCi  of  the  others,  which  are  not  re¬ 
paired  at  all :  Sanbdorius ,  almoft  of  the  fame  fentiment,  holds 
that  natural  death  happens,  from  the  fibres  drying  up  in  fuch  a 
manner,  that  they  can  no  more  be  renewed ;  life  according  to 
him,  depending  upon  the  renovation  of  the  parts;  but  this  account 
is  fo  far  from  being  latisfaflory,  that  it  is  obferved,  that  even 
bones  themlelves,  which  are  the  hardeft  parts,  are  capable  of  re¬ 
novation  in  old  age;  in  regard,  that  old  oxen  have  at  certain 
times  their  bones  dry  and  without  marrow ;  and  at  other  times 
are  bedewed  with  a  lhbftance  of  the  nature  of  marrow,  which 
enlarges  their  pores,  and  loftens  them,  efpecially  upon  feeding  in 
good  pafture  in  the  fpring. 

_  M.  ‘De  Martel  luppoles,  that  the  blood  is  the  principle  of 
life,  as  far  as  it  is  vita),  that  is,  as  far  as  it  is  put  in  motion  by 
the  hot  particles  contained  therein;  lo  that  thole  who  expire  by 
age,  do  not' die  for  want  of  blood,  which  is  found  plentiful  and 
laudable  enough  in  their  veftels;  and  which  has  been  lufficien  fly 
repaned  till  then;  but  becauie  it  ceales  to  be  vital,  by  realon  of 
the  too  ealy  diflipation  of  the  igneous  particles,  which,  according 

to 
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to  him,  happens,  as  in  wine,  that  evaporates  and  lofes  its  firength 
by  the  fault  ol  the  veflel,  which  by  lome  opening  or  other  emits 
what  gives  virtue  to  the  wine:  The  coats  and  membranes  of  the 
veins  and  arteries,  which  contain  the  blood,  wear  away  in  time, 
and  wax  thin,  and  their  texture  gives  and  breaks  infeveral  places, 
at  which  apertures  the  igneous  particles  of  the  blood  fly  off:  So 
that,  if  we  had  the  art  of  reinforcing  and  firengthening  anew 
thole  coats  and  membranes,  that  they  might  not  let  flip  what 
renders  the  blood  vital,  life  would  be  preferred  perpetually-  and 
this  appears  from  the  life  of  many  dying  perfons  being  protra&ed 
for  fome  time,  by  making  them  llvallow  down  fome  hot  and  fpi- 
rituous  liquor,  as  ipirit  of  wine,  or  fome  eflence,  by  which  the 
blood  is  firtngthened  and  quickened  for  a  few  moments;  but  as 
this  reinforcement  of  life,  conveyed  to  the  heart,  and  running  into 
the  veins,  foon  flips  out,  lo  alio,  this  new  vigour  quickly  pafles 
away But  as  there  is  no  reafon  to  defpair  of  finding  out  fuch 
medicines,  or  aliments,  as  are  proper  to  firengthen  the  coats  and 
membranes  of  the  veflels,  fo  as  at  all  times  to  be  capable  of  retail¬ 
ing  the  fiery  and  fpirituous  particles  of  the  blood,  as  well  as  in 
youth  •  fo  we  may  alfo  hope  to  be  enabled  to  maintain  the  blood 
m  a  -condition  of  always  lupplying  alike,  as  in  our  vigorous  age, 
for  all  the  functions  of  life. 

The  manner  of  making  the  Mufcadine  wine  at  Front  fnac,  is 
this,  they  let  the  grapes  grow  half  dry  upon  the  vine,  and  as  foon 
as  they  are  gathered,  they  tread  and  pre is  them  immediately,  and 
tun  up  the  liquor,  without  letting  it  Hand,  and  work  in  the  fat, 
the  lee  caufing  its  goodnefs:  Upon  pafling  w'hite  wine  of  another 
kind  on  the  hulks  of  the  Mufcadine  grapes,  there  was  made  an 
excellent  wine,  of  the  tafle  of  Mufcadine ,  and  more  pleaflng  to 
iome,  and  not  fo  heady,  as  the  true  Mufcadine . 

On  the  road  of  'Beziers  to  Narhonne,  in  a  pretty  large  place, 
at  the  di fiance  of  two  miles  from  the  lea,  and  railed  above  its 
level  about  15  or  id  fathoms,  M.  De  Martel  obferved  rocks, 
which  inclofed  a  great  number  of  big  petrified  o lifers  ;  and  on 
the  iame  road,  above  the  place,  called  Nice,  at  the  higheft  part 
of  the  craggy  deicent,  where  the  rock  is  cut  to  make  a  pafiage,  is 
keen  a  bed,  two  foot  wide,  of  many  petrified  cockle-fhells,  heaped 
up,  as  ordinarily  they  are  on  the  fea  fliore,  which  fuificiently 
proves  that  the  lea  formerly  covered  this  place. 

In  a  body  that  was  opened,  the  liquor  contained  in  the  ‘ Peri¬ 
cardium ,  was  found  congealed  into  a  confidence  fit  to  bevcut  with 
4  knife,  and  thick  two  fingers  fquare  about  the  heart. 


M-igne- 
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Magnetical  Variations  at  Rome  5  by  M.  Auzout.  Phil.  TranC 

N°  58.  p.  1184. 

M. Auzout  making  the  following  obfervation  at  Rome  on 
•  feveral  meridian  lines  with  a  needle,  about  fix  inches  long  5 
found  it  to  decline  on  all  of  them,  fomewhat  more  than  two  de¬ 
grees  weft  ward,  and  on  fome,  near  2  £  degrees  3  but  by  former 
obiervations,  it  appears,  that  the  needle  declined  eight  degrees 
call  ward,  afterwards  diminishing,  till  it  came  to  where  it  is  at 
prelent,  viz.  1570:  This  difference  of  more  than  iou  cannot  be 
attributed  to  the  change  of  the  earth’s  pole,  as  fome  would  have 
it  3  nor,  according  to  others,  to  the  magnet  or  iron,  that  are  found 
in  certain  places  3  for  M.  ^Auzout  affirms,  that  the  mines  he  has 
leen,  make  no  impreffion  at  all  on  the  needle  3  lo  that  it  is  diffi¬ 
cult  to  hit  the  true  caule  of  fuch  a  variation  3  yet  however,  if  the 
direfHon  of  the  magnet,  and  of  the  needle  touched  by  it,  depends 
upon  the  flux  of  a  certain  matter,  paffing  thro’  the  earth,  or  its 
exterior  parts,  ftrait  along  the  axis,  it  may  be  faid,that  it  proceeds 
from  changes  made  in  the  laid  flux,  which,  fuppofing  the  inequa¬ 
lities  of  the  earth,,  and  the  alterations  continually  made  therein, 
by  art  or  nature,  as  by  excavations  and  other  like  works,  or  by 
the  effects  of  fire  and  water,  or  by  the  generation  of  metals  and 
Hones,  cannot  but  in  procefs  of  time  change  its  fltuation5  as 
rivers  wind  and  change  their  courfe,  according  to  the  ground 
over  which  they  run  3  fo  the  inequalities  of  the  earth  may  alter 
the  current  of  the  magnetic  matter,  and  the  needle  change  its  di¬ 
rection  according  to  that  of  the  current,  on  which  it  depends : 
And  if  this  be  the  cafe,  there  are  no  hopes  of  finding  a  regular 
hypothefls  to  account  for  fuch  a  change,  that  depends  upon  luch 
irregular  cauies. 

Anatomical  Obferv$tions  3  by  S.  Jacomo  Grandi.  Phil.  Tram. 

N°  58.  p.  1188. 


S  Grandi  obferved  the  Virfungian  or  pancreatic  duft,  mani- 
9  feftly  inferting  itfejf  into  the  fpleen,  and  admitting  a  filver 
fbiletto  5  he  alfo  oblerved  a  liver  divided  into  five  lobes,  together 
with  a  fpleen,  of  the  figure  of  a  law,  and  of  an  extraordinary 
bignefs :  In  one  that  was  drowned,  the  laffeals  were  ±0  plain  and 
fo  big,  that  having  fliewn  how  they  lay  in  the  body,  next  day 
after,  he  flic  wed  them  in  the  melbntery,  after  taking  it  out,  and 
difplaying  it  on  a  table :  He  alfo  obferved  two  odd  births  3  one 
was  of  twin  females,  which  were  fo  fattened  together  by  the 

bread'  in  fuch  a  manner,  that  there  appeared  but  one  trunk,  and 

they 
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they  were  alio  joined  by  the  chin :  They  had  but  one  heart, 
greater  and  rounder  than  ordinary,  with  two  lungs,  and  one  fto- 
mach 3  whole  Tylorus  branched  itfelf  into  two  divifions  in  the 
bowels  3  there  was  only  one  big  liver,  but  two  fpleens,  four  kid¬ 
neys,  two  wombs  full  of  a  white  matter,  like  concreted  Semen  $ 
two  Vulva's,  with  their  diftinft  Hymens :  The  other  monfter  was 
a  boy,  born  with  his  bread:  open,  the  bowels  out  of  the  belly,  the 
legs  diftorted,  the  bladder  in  the  place  of  the  fundament,  the 
Teftictili  dole  to  the  kidneys,  and  the  genitals  nothing  but  a  mem¬ 
branous  expanlion,  wherein  the  ipermatic  arteries  were  loft. 


tfhe  Salt-Mines  in  Tranfylvania  and  Hungary,  and  the  Gold  and 
Silver-Mines  of  the  latter  5  by  Dr.  Edw.  Brown.  Phil. 
Tranf.  N°  58.  p.  upr. 

There  are  two  kinds  of  T’ranfylvanian  Stone  Salt  3  the 
Sal-gemmae,  and  that  commonly  ufed  at  table  5  the  latter 
is  found  in  molt  of  the  falt-mines  5  and  is  brought  in  great  quan¬ 
tities  down  the  river  lthtfcus,  and  the  rivers  running  into  it  • 
iome  of  which  is  afterwards  lent  down  the  i Danube ,  and  up  the 
Morava,  to  furnilh  Servia,  and  the  adjacent  provinces  5  and  a 
great  part  of  it  up  the  '■Danube ,  into  Hungary  3  but  they  bring  it 
no  higher,  flone-lalt  being  prohibited  in  Auftria  by  the  emperor, 
who  "has  conliderable  profit  upon  the  boiled  l'alt  brought  from 
Hallftadt,  in  that  province. 

Near  Eperies,  in  Upper  Hungary,  is  a  fait  mine  of  great  note, 
about  180  fathoms  deep,  the  delcent,  for  fome  way,  is  by  ropes, 
and  then  by  ladders,  it  is  for  the  moll  part  in  an  earthy,  not 
rocky  ground :  The  veins  of  fait  are  large,  and  there  are  lome 
pieces  weighing  ten  thoufand  pound :  They  commonly  hew  out 
the  fait  into  long  lquare  pieces  of  two  foot  in  length,  and  one  in 
thicknefs5  and  tor  ufe,  it  is  broken  and  ground  between  two 
grind-ftones:  The  mine  is  cold  and  damp  5  but  the  fait,  being  a 
ftone-ialt,  is  not  eafily  diffolved,  or  at  lead,  in  any  great  quan¬ 
tity,  by  dampnels  or  moifture;  yet  the  water  of  the  mine  is  im¬ 
pregnated  with  fait,  to  luch  a  degree,  that  being  drawn  out  in 
large  buckets,  and  afterwards  boiled  up,  it  affords  a  blackiih  fait, 
which  they  give  to  their  cattle  :  The  colour  of  the  ordinary  Itone- 
falt  of  this  mine  is  not  very  white,  but  lomewhat  grey  3  yet,  being 
broken  and  ground  to  powder,  it  becomes  as  white,  as  if  it  was 
refined  3  and  this  l'alt  conlifts  of  pointed  parts  or  FoJJets  3  there 
is  another  fort,  confiding  of  lquares  and  tables^  and  a  third,  like 
icicles,  or  with  long  ihoots:  All  the  fait  of  this  mine  is  of  diffe¬ 
rent  colours  3  that  which  is  found  mix’d  with  the  earth,  partakes 

of 


234  MEMOIRS^  the 

of  its  colour  3  and  even  the  pared:,  and  what  refembles  cryflal, 
often  receives  tin£lures  of  ieveral  other  colours  3  in  the  middle 
of  a  cryflal  fait  with  long  fhoots.  Dr.  Brown  has  leen  a  deli- 
cate  blue  3  there  are  alfo  fome  pieces  very  clear  and  tranfpa- 
rent,  and  fo  hard,  that  they  carve  them  into  divers  figures,  as 
croffes,  crucifixes  and  others :  Thefe  falts,  tho’  kept  without 
care,  remained  dry  for  many  months  in  other  countries,  yet, 
after  being  brought  over  into  England,  they  began  to  give 
way  3  and  if  they  are  kept  in  a  flove,  or  very  hot  place,  they 
will  be  apt  to  lofe  their  tranfparency. 

Of  the  feven  mine-towns  in  Hungary ,  which  are  Chremnitz , 
Schemnitz ,  Newfol,  Koningsberg ,  Bochantz ,  Libeten  zxA'Tilni 
Chremnitz  is  the  richeft  in  gold  3  there  are  alfo  good-mines  at 
Bochantz  and  Koningsberg 3  and  they  report  in  that  country, 
that  there  has  been  formerly,  a  rich  gold-mine  at  Glas-hitten , 
but  it  is  now  loft,  Bethlem  Gabor  over-running  thefe  parts,  the 
undertakers  ftopt  up  the  mine,  and  fled  :  Ihey  have  wrought 
in  the  gold-mine  at  Chremnitz,  900  years  3  it  is  feverai  Eng¬ 
lish  miles  in  length,  and  about  160  fathoms  deep  3  many  veins 
of  the  ore  run  to  the  north  and  eafi  3  they  work  alio,  towards 
one,  two  and  three  of  the  clock,  as  they  lpeak^  for  the  miners 
dire£l  themfelves  under  ground  by  a  compafs  not  luch  as  is 
ufed  at  lea  of  32  points,  but  by  one  of  243  which  they  divide, 
as  we  do  the  hours  of  the  day,  into  twice  12  :  oome  of  the 
gold  ore  is  white,  fome  black,  red  or  yellow  3  that  with  black 
fpots  in  white  is  efleemed  the  belt,  as  alfo  the  ore,  which  lies 
next  to  the  black  veins :  This  ore  is  not  rich  enough  to  fuffer 
any  proof  in  fmall  parcels,  like  that  of  other  mines,  in  older  to 
know  the  proportion  of  metal  it  contains  3  but  they  pound  a 
great  quantity  of  it,  and  wafh  it  in  a  little  river,  running  near 
the  town :  The  whole  river  being  divided  and  received  into  fe¬ 
verai  channels,  runs  continually  over  tne  ore,  and  10  wafhes 
away  the  earthy  from  the  metalline  parts:  Tdieie  have  been 
pieces  of  pure  gold  found  in  this  mine,  fome  of  which  he  faw 
m  the  emperor’s  treafury ,  and  in  the  elector  of  Saxony  s  icpo- 
fitory,  one  piece  as  broad  as  the  palm  of  the  hand,  and  others 
lefs3  and  upon  a  white  ftone,  many  pieces  of  pure  gold  3  but 
thefe  are  very  rare  :  The  common  yellow  earth  of  the  country 
near  Chremnitz,  altho’  not  efleemed  ore,  affords  ionic  gold  3 
and  in  one  place  he  faw  a  great  part  of  a  hill  ciug  away,  which 
had  been  caft  into  the  works,  wafhed  and  wrought  in  the  lame 
manner,  as  pounded  ore,  with  confiderable  profit ;  Some  paf- 
ig.ges  in  this  mine,  cut  thro’  the  rock,  and  long  difufed  have 
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6lled  up  again ;  and  he  obferved  the  fides  of  lame,  which  had 
been  formerly  wide  enough  to  carry  their  ore  thro’,  to  approach 
each  other,  fo  that  the  p adage  became  difficult :  This  happens 
in  moift  places  5  and  they  unite  not  from  top  to  bottom,  but 
from  one  fide  to  the  other  :  There  is  in  this  mine,  white,  red, 
blue  and  green  vitriol,  and  alfo  vitriolate  waters  :  There  is  a 
fiibftance,  flicking  to  the  gold  ore,  with  imall  pointed  parts, 
like  needles,  called  by  them  Antimony  of  Gold  ;  they  find 
cryftals  here,  and  fome  tinged  yellow  :  The  miners  will  not  al¬ 
low  of  any  quickfilver  or  brimflone  to  have  been  found  here; 
yet  in  the  Antimony  of  Gold ,  there  is  fulphur,  as  appears  by 
burning  it :  The  quickfilver-mine  mentioned  in  the  anfwer  to 
Kir cher's  inquiries,  in  his  Mund.  Subterr.  is  an  Hungarian 
mile,  or  feven  Hnglijh  miles  diftant  from  Chremiiitz ,  and  not 
wrought  at  prefent,  viz.  idyo:  There  is  a  vitriol-mine  in 
thele  hills,  nigh  the  gold-mine;  whofe  earth  or  ore  is  reddifh, 
and  iometimes  greenifh ;  this  earth  is  infufed  in  water,  and 
after  three  days,  the  water  is  poured  off,  and  boiled  feven  days 
in^a  leaden  vefifel,  till  it  comes  to  a  thick  granulated  whitiih 
fubftance,  which  is  afterwards  reduced  to  a  calx,  in  an  oven, 
and  ferves  in  the  making  of  the  Aquafortis ,  ui’ed  at  Schemnitz. 

I  hey  have  feveral  ways  of  feparating  the  gold  from  the 
ore ;  as  burning,  melting,  and  adding  filver  ore  and  other  mi¬ 
nerals,  land  and  lead,  according  as  the  ore  is  fluid  or  fixt: 
W  ithout  lead  they  proceed  thus  5  they  break  and  pound  the  ore 
very  fine  in  water;  they  walk  it  often,  and  lay  it  in  powder 
upon  cloths,  and  by  the  gentle  oblique  defeent  of  the  water 
over  it,  and  {heir  continual  flirting  it,  the  earthy,  clayey,  and 
lighter  parts  are  wafhed  away,  while  the  heavier  and  metalline 
remain  in  the  cloth;  thefe  cloths  are  afterwards  wafhed  clean 
in  leveral  tubs,  and  the  water,  after  fettling  a  little,  is  poured 
of  from  its  fediment;  which  fediment  is  again  walked,  and 
flirred  up  in  feveral  vefifels  and  troughs,  till  at  length  they 
fprinkle  quickfilver  upon  it,  and  knead  it  well  together  for  an 
hour,  and  then  they  walk  it  again  in  a  wooden  vefifel ;  flriking 
the  vefifel  againfl  their  leg,  they  bring  the  gold  and  quickfilver 
together  into  an  Amalgama ;  from  this  Amalgam  a,  they  flrain 
as  much  of  the  quickfilver,  as  they  can,  fir  A  Wo’  coarle,  and 
then  thro’  fine  cloths;  the  remaining  mafs  is  put  upon  a  perfo¬ 
rated  plate,  which  is  let  over  a  deep  pan  placed  in  the  earth, 
in  the  bottom  of  which  pan  they  alfo  put  quickfilver;  and  this 
pan  is  covered,  and  the  cover  well  luted,  and  then  they  make 
a;charcoal  fire  upon  it;  and  they  drive  down  the  quickfilver, 

>  et 
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vet  remaining  in  the  gold,  to  the  reft  in  the  bottom  of  the  pan  * 
then  taking  out  the  gold,  they  throw  it  into  the  fire,  that  it 

may  ffcill  become  purer.  . 

There  are  feveral  filver-mines  at  Schemnitz ;  but  the  princi¬ 
pal,  and  thofe  raoft  wrought,  are  the  mines  of  Windfchacht 

and  'Trinity .  .  ,  '  ,  .  ,  .  r 

They  have  no  river  here,  tho’  much  water  in  the  mines,  io 

that  they  are  obliged  to  lend  much  of  their  ore  to  Hodritz  and 
other  places,  where  there  are  fmall  rivers,  by  which  their 
bellows  and  hammers  may  be  moved,  their  ore  pounded  and 
walhed,  and  other  neceffary  works  performed :  They  have  en¬ 
gines  to  pump  the  water  out  of  the  mines,  moved  by  wneels, 
which  are  turned  round  continually  by  horfes,  12  at  a  time  to 
each  wheel.  In  Windfchacht  mine,  which  lies  deep  in  the 
earth,  is  a  large  wheel  of  12  yards  diameter,  turned  round  by 
the  fall  of  fubterraneous  waters;  this  wheel  moves  engines, 
that  pump  out  the  water  from  the  bottom  of  the  mines,  up  to 
the  cavity,  where  this  wheel  is  fixed;  the  water,  which  moves 
this  wheel,  falls  no  lower  into  the  mines,  but  pafifes  away 
thro’  a  Cuniculus  made  on  purpole,  thro"  which,  both  this  and 
the  other  water,  pumped  from  the  deepeft  parts  of  the  mine, 
run  out  together  at  the  foot  of  a  hill :  Trinity  mine  is  70  fa¬ 
thoms  deep ;  built  and  kept  open  with  under-work  at  a  great 
expence ;  much  of  this  mine,  being  in  an  earthy  foil,  its  ore  is 
much  efteemed ;  feveral  veins  lie  north,  and  other  rich  veins 
north-eaft;  when  two  veins  crofs  each  other,  they  efteem  it 
lucky  *  the  feveral  veins  of  ore  keep  not  the  fame  direction  in 
the  fame  mines;  for  if  they  did,  it  would  be^a  help  to  difco- 
ver  them;  but  they  have  no  certain  way  of  knowing  either 
which  way  they  run,  or  where  they  lie ;  they  ufe  no  Virgula 
divina ,  but  dig  always,  as  the  adventurers  de  fire:  Dr  .Brown 
was  fhewn  a  place,  which  they  dug  ftraight  on  for  fix  years, 
tho’  the  ore  was  but  two  fathoms  diftant  from^the  place  where 
they  firft  began ;  and  in  another  place  they  dug  for  12  years, 
and  at  laft  found  a  vein,  which  in  a  little  time  defrayed  the 

charges. 

The  blackifh  fiver  ore  is  efteemed  the  beft;  much  of  it  is 
mixed  with  a  fhining  yellow  fubftance,  which,  if  not  in  too 
“quantity,  renders  the  ore  more  cafily  fufible  5  but  if  it 
be  in  too  great  a  proportion,  they  think  it  preys  upon  the  fi¬ 
ver  in  the  mine,  and  fublimes  it  in  melting,  by  making  it  too 
volatile ;  and  therefore,  they  term  it  a  Robber,  as  what  fpoils 
and  takes  away  the  richnefs  of  the  ore :  T  hey  often  find  a  red 
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fubftance,  growing  to  the  ore,  called  Cinnabar ,  Cinnabar  of  SH- 
*veTi  Cinnabar  is  nativa ,  Minium  nativum ,  or  Berg-cinnabar 5  this 
iubftance  ground  with  oil,  makes  a  vermilion,  equal  to,  if  not 
furpafting  the  cinnabar  made  by  l'ublimation;  Dr.  Bronvn  difca- 
vered  fulphur  in  it,  for  throwing  it  on  a  hot  iron  plate,  it  burned 
blue  5  the  miners  fay,  they  meet  with  no  quickfilver,  but  they 
find  cryftals,  amethifts,  or  amethiftine  mixtures,  in  the  clefts  of 
the  rocks,  and  l'ometimes  near,  or  joined  to  the  ore  3  as  alio  vi¬ 
triol  in  feveral  mines,  and  particularly  in  a  mine,  near  Paradife- 
Hill,  near  Schemnili s,  naturally  cryftallized  in  the  earth. 

As  there  is  great  variety  in  the  filver-ore,  as  to  its  mixtures,  lo 
alio  in  its  richneis 3  fome  containing  a  great  proportion  of  fiver 
in  refpe<ft  of  others  3  100  pound  weight  of  ore  iometimes  yields 
but  f  ounce,  or  an  ounce  of  fiver  3  l'ometimes  2,  3,  4,  5  ounces 
to  20  $  richer  ore  is  very  rare  3  yet,  there  has  been  l'uch  as  con¬ 
tained  half  fiver,  and  fome  fo  rich,  as  to  be  cut  with  a  knife. 

A  fpecimen  of  each  fort  of  ore  is  carried  to  an  offi ce,  called 
the  Probierer,  who  is  to  prove  and  judge  of  its  richneis,  and 
which  he  does  in  this  manner  •  he  takes  the  fame  quantity  of  the 
different  ores  after  firft  drying,  burning  and  grinding  them  3  he 
gives  an  equal  proportion  of  lead  to  each,  and  then  he  melts  and 
purifies  them  3  and  by  exa£fc  leales,  he  obferves  the  proportion 
between  the  ore  and  its  contained  metal,  and  reports  it  to  thole 
employed  in  the  great  melting  furnaces :  If  the  ore  be  found  to 
contain  2  y  ounces,  or  more  of  fiver,  to  100  pound  weight,  they 
ordinarily  melt  it,  without  any  previous  preparation  by  the  help 
of  iron  ftone,  called  Kys>  a  fort  of  pyrites  which  is  not  iron  ore, 
but  a  ftone  found  thereabouts,  of  which  the  liver-coloured  is  the 
belt  3  and  Slacken ,  a  leum,  or  cake  taken  off  from  the  top  of  the 
pan,  into  which  the  melted  mineral  runs  :  If  the  ore  be  poorer, 
containing  only  2  ounces  or  left,  to  100  pound  weight,  it  is  firft 
pounded,  and  then  much  of  the  earthy  parts  are  walked  a  wav, 
till  it  becomes  richer,  or  has  a  greater  proportion  of  metal,  in 
relpefl  of  the  ore  3  after  which,  it  is  thrown  into  the  furnace, 
with  the  former  materials  3  and  the  Marcaffite ,  which  remains 
ftill  with  it,  as  finking  always  to  the  bottom  with  the  fiver  in  the 
walh-works,  promotes  the  quicker  fufion  of  the  ore:  All  that 
melts  in  the  melting  Furnace ,  runs  thro’  a  hole  at  the  bottom 
thereof  into  a  pan,  placed  in  the  earth  before  it,  and  thus  expo- 
led,  it  immediately  acquires  a  hard  feum,  drols,  loaf,  or  cake, 
which  being  often  taken  off,  the  remaining  metal  becomes  purer  3 
to  which  lead  is  added,  and  after  fome  time,  the  melted  metal  is 
taken  out  3  then,  being  again  melted  in  the  driving  Furnace ,  the 
Vol.  I  H  h  ^  lead, ' 
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lead,  or  what  elfe  remains  mixt  with  the  filver,  is  driven  off  by 
the  blowing  of  two  great  bellows,  and  runs  over  in  the  form  of 
litharge  5  that  which  firff  comes  over,  is  the  white ,  and  that  which 
comes  over  laid,  being  longer  in  the  fire,  is  the  red  litharge. 

As  Chremnitz  gold  ore  has  filver  in  it,  fo  moft  of  the  Schem- 
mtz  filver  ore  contains  iome  gold  5  which  they  feparate,  by  melt¬ 
ing  the  filver,  then  granulating  it,  and  after  that,  by  diffolving 
it  in  A quafortis ,  whereby  the  gold  is  left  at  the  bottom,  and 
afterwards  melted  5  the  Aqua-fort  is  is  diftilled  from  the  filver, 
and  ferves  for  ufe  again. 

The  filver,  then  lepa rated  from  all  its  former  mixtures,  is  lent 
to  Chremnitz ,  where  they  coin  it  into  pieces  of  a  mixt  metal, 
which  is  the  common  money  of  the  country,  after  this  manner : 
[1  hey  melt  it  with  near  the  lame  quantity  of  copper,  and  run  it 
into  bars,  which  they  beat  out  3  then  foftening  tnefe  bars  in  the 
fire,  they  draw  them  out  to  an  exabi  thinnefs,  between  two  fleel 
wheels  5  then  they  cut  them  into  round  pieces,  with  an  infirm 
ment,  like  a  fhoemaker’s  punch 5  and  after  that  boil  them  with 
tartar  and  lalt,  and  fhake  them  in  a  fack  with  fmall  coals,  and 
drying  them  in  a  perforated  kettle  5  they  are  afterwards  drawn 
between  two  wheels,  in  which  they  receive  their  ftamp. 

Of  the  principal  Organ  of  Vifion;  by  M.  Mariotte^  in  anfuce T 
to  M.  Pecquet’.?  Objections.  Phil.  Trank  N°  5  9.  p.  1201. 

M  '"Pecquet  objebls,  that  if  the  Sclerotica  and  the  Choroides 
•  be  taken  away  from  an  eye,  that  is  very  frefh,  and  the 
Retina  be  left  expanded  on  the  vitreous  humour,  there  is  no 
feeing  thro’  this  membrane,  whence  he  concludes,  that  it  is  not 
fufficiently  tranfparent,  to  tranfmit  lb  much  light,  as  is  neceffary 
for  vifion  to  the  Choroides. 

M.  Mariotte  thinks,  there  is  good  reafon  to  doubt  of  this 
confequence,  fince,  there  may  be  a  great  deal  of  difference  between 
the  Retina  of  a  dead  animal,  after  being  expofed  to  the  air,  and 
that  of  a  living  animal  •  for  the  funica  Cornea  of  an  eye,  being 
held  iome  time  in  one’s  hand,  in  a  hot  air,  grows  thick,  and 
afterwards  entirely  opake  5  but  that  we  may  be  convinced,  that 
the  Choroides  is  lufficiently  enlightened  in  a  living  animal,  we 
muff  take  the  eye  of  an  ox  newly  killed,  while  hot,  and  cut  it 
in  two,  in  fuch  a  manner,  that  a  good  deal  of  the  vitreous  hu¬ 
mour  may  remain  extended  on  the  Retina  5  then  we  fliall  obierve 
diftinbfly  thro’  the  Retina ,  the  colours  of  the  Choroides ,  the 
bafis  of  the  optic  nerve,  the  trunk  of  the  little  veflels,  which  pro¬ 
ceed  from  thence,  and  their  dilperfion,  with  fo  much  perfpicuity, 

that 
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that  we  cannot  diftinguifh,  whether  there  be  a  'Retina  beyond 
the  vitreous  humour,  or  not;  hence,  we  may  judge,  that .  the 
light,  which  the  obje&s  fend  to  the  Ch oroides,  is  more  than 
luflicient  for  viflon,  fince,  tho’  much  weakened  by  the  reflexion, 
and  by  a  fecond  paffage  thro’  the  Retina ,  and  vitreous  humour, 
it  is  yet  ftrong  enough  to  form  a  clear  and  diftinift:  reprefentation 
of  the  Choroides  on  our  eyes ;  not  that  M.  Mdriotte  denies  the 
Retina p  to  have  fome  whitenels  in  a  living  animal,  and  that  it  is 
iomethmg  lels  tranfparent  than  the  other  humours,  chiefly  in  that 
part,  which  is  contiguous  to  the  Choroides ;  and  nature  may  have 
made  it  fo  on  purpole  to  temper  the  brightnels  of  greater  lights, 
and  to  prevent  dazling,  in  the  fame  manner,  as  an  infenflble  cu¬ 
ticle  is  fpread  over  the  fkin,  to  hinder  its  being  too  eafily  hurt  by 
furrounding  bodies,  and  affected  by  the  excels  of  heat  and  cold  ; 
but  if  he  fhould  abfolutely  deny,  that  the  Retina  has  any  opacity 
in  a  living  animal,  M.  ‘Pec'quet’s  experiment  would  not  convince 
him,^  it  being  made  upon  a  Retina ,  whole  more  lubtile  and 
tranfparent  parts  are  evaporated  5  and  he  fays,  he  might  propofe* 
for  an  example,  a  piece  of  white  paper,  thro’  which,  when  wet, 
one  fees  diftin£lly  enough  whatever  is  contiguous  to  it,  but  pre- 
fently  refuming  its  firfl  opacity,  when  expoled  a  little  time  to  the 
air ;  and  if  this  inftance  were  not  lu  flic  lent,  he  fays,  he  might 
alledge  the  little  cryftalline,  found  in  the  middle  of  the  cryftalline 
humour  of  many  animals,  which,  being  as  tranfparent  as  the 
other  humours  of  the  eye,  in  a  living  animal,  becomes,  in  two 
or  three  days  after  the  animal’s  death,  white  and  opake,  tho’  it; 
be  left  in  the  eye,  and  the  exterior  cryftalline  remain  ftill  tranf¬ 
parent. 

M.  Mariotte  thinks  Pecquet’s  fecond  experiment  to  prove  the 
opacity  of  the  Retina ,  which  is  to  put  it  into  water,  to  be  very 
deceitful,  for  the  Hy  abides,  which  envelopes  the  vitreous  humour 
is  perfectly,  tranfparent  5  yet  if  a  part  of  this  humour  be  put  into 
water,  the  parts  of  the  Hy aloides,  which  flick  to  it,  will  appear 
whitifh,  and  thick,  like  a  fpider’s  web,  tno’  the  vitreous  ftill 
retain  its  tranfparency ;  therefore,  the  putting  the  Retina  into 
water,  is  not  a  iuflicient  proof  of  its  opacity  in  living  animals, 
and  no  coniequence  can  be  drawn  from  its  fcate  in  the  air,  to  its 
natural  ftate ;  for  the  cryftalline  ltfclf,  becomes  a  little  thick  in 
water,  and  if  it  be  left  there  fome  time,  or  expofed  to  the  froft, 
it  becomes  white  and  opaque  like  fnow :  It  is  therefore  neceftary, 
in  order  to  determine,  whether  the  light  of  objeffs  pafles  to  the 
Choroides,  or  is  almoft  entirely  intercepted  by  the  Retina,  to 
adduce  observations  made  on  the  Retina  and  Choroides ,  while 

H  h  ;  they 
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they  are  in  their  natural  ftate,  as  M.  Mariotte  did  in  the  follow¬ 
ing  experiment  3  he  placed,  in  the  night  time,  a  candle  veiy  near 
his  eyes,  and  caufed  a  dog,  at  the  diftance  of  eight  or  ten  paces, 
to  look  upon  him  3  then  he  obferved,  in  his  eyes,  a  pretty  ftrong 
light,  which  M.  Mariotte  holds  to  proceed  from  the  reflexion  of 
the  light  of  the  candle,  whole  image  is  painted  on  the  Choroides 
of  the  dog,  which  having  much  wnitenels  and  luftre,  cauies  this 
very  ftrong  reflexion  3  for  if  it  proceeded  from  the  chryualline  or 
Retina,  the  fame  appearance  would  be  feen  in. the  eyes  of  men^ 
birds,  and  other  animals,  who  have  the  Choroides  black,  which 
we  do  not  obterve  3  it  is  therefore  manifeft,  by  this  experiment, 
that  the  luminous  rays  pals  with  a  great  deal  of  force,  as  far  as 
the  Choroides ;  and  that  the  Retina  receives  very  little  impreflion : 
Now  this  appearance  happens  in  this  manner 3  the  little  picture 
of  the  candle  on  the  dog’s  Choroides ,  where  the  Focus  of  the  cry- 
flail ine  and  other  humours  lie,  refle&ing  its  rays  back  thro  thele 
humours,  makes  its  reciprocal  Focus  towards  the  candle,  and 
consequently,  the  eye,  which  is  near  the  point,  wnere  thele 
rays  re-unite,  Should  fee  the  dog’s  cryftalline  very  much  illumi¬ 
nated  3  the*e  is  another  experiment  to  the  lame  eflect  3  place  a 
round  glafs  bottle,  full  of  very  clear  water,  at  eight  or  ten  paces 
from  a  candle,  and  put  behind  the  bottle,  at  near  the  1  ance  o 
its  femidiameter,  a  white  paper,  in  fuch  a  manner,  that  one  may 
fee  the  light  of  the  candle,  which  has  pafled  thro  the  bottle,  re¬ 
united  in" a  little  fpace  upon  the  paper  3  then,  they  w  o  ave 
their  eyes  near  the  candle,  will  fee  the  bottle  full  of  light  which 
will  difappear,  if  the  paper  be  held,  either  nearer  to,  or  further 
from  the  bottle  3  and  if  one  bold  a  imall  lighted  wax  candle  m 
the  place  of  the  paper,  and  you  hold  your  eye,  in  the  place  ofthe 
former  candle,  you  will  fee  the  bottle  ft  ill  more  enlightened  than 
it  was  before  3  and  one  may  eafily  judge,  that  the  light,  appear¬ 
ing  in  the  dog’s  eye,  proceeds  from  a  like  came :  1  he  lame  expe¬ 
riment  may  be  made  in  the  eyes  of  leveral  animals,  and  particu¬ 
larly  of  cats,  in  whofe  eyes,  this  light  appears  blueiih,  w  ic 
Shews,  that  it  proceeds  from  their  Choroides ,  which  has  much  ot 
this  colour  3  but  neither  this  colour,  nor  any  other,  which  may 
be  in  the  Choroides ,  caufes  any  confuflon  ip  the  lenie  or  ieemg,  «.o r 
the  ienles  receive  no  impreflion  from  their  own  organs. 

To  the  Second  objedion,  viz.  that  the  nerves  are  the  organs  of 
fenfation,  M.  Mariotte  anfwers,  that  according  to  ms  hypothecs, 
the  nerves  are  all  coated  with  the  ‘JPia  Mater,  lo  that  ir  the^e 
nerves  be  never  fo  little  moved,  the  impreflion  is  conveyed  to  the 

brain  by  the  continuity  of  thele  fibres:  Now  the  Choroides  is  an 
J  expan- 
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expanfion  of  the  ‘Pift  MuteYt  which  envelopes  internally  the  optic 
nerve  and  which  comes  from  the  tuberofity  of  the  lpinal  marrow, 
by  a  continuity  of  fibres;  whence  it  follows,  that  how  little  foever 
the  Cboroides  be  touched,  the  impreffion  may  be  eafily  commu¬ 
nicated  to  the  brain.  ,  rn  cr  , 

As  to  the  trunks  of  the  blood-veflels,  caufing  a  detect  or  light 
at  the  infertion  of  the  optic  nerve,  M.  Mariotte  oblerves,  that 
they  are  very  frnall,  and  that  it  is  very  hard  to  difcern  the  little 
holes  thro’  which  they  pafs,  when  the  nerve  is  cut  oft  above  its 
infertion  into  the  eye  ;  and  becaufe  they  often  come  out  of  the 
balls  by  two  feveral  little  holes,  the  diameter  of  each  of  wnich 
does  not  take  up  the  fpace  of  above  -f  of  the  diameter  of  the  bale, 
it  follows,  that  if  the  reft  of  the  nerve  were  fenfible  of  light,  we 
fhould  not  lole  fight  of  a  paper  of  two  inches  diameter  at  moft,  at 
ten  foot  diftance. 

M.  Mariotte  proceeds  to  confirm  his  opinion  with  fome  reafons 
and  obfervations,  the  firft  is,  of  the  Pwpilla  dilating  itlelfin  the 
fhade,  and  contracting  again  in  a  great  light,  and  he  thinks  it  hard 
to  account  for  this  involuntary  motion,  but  on  the  fuppofttion, 
that  the  Cboroides  is  fenfible  of  light  ;  whereas,  if  the  Retina  be 
fuppofed  the  organ  of  fight,  it  will  be  difficult  to  explain  how 
this  contraction  is  made  :  Again,  the  eyes  of  birds  are  io  formed, 
that  the  optic  nerve,  after  its  infertion  into  the  eye,  is  infleCted, 
and  extends  itfelf  on  the  concavity  of  the  Sclerotica ,  about  the 
breadth  of  two  or  three  lines,  more  or  lets,  in  proportion  to  the 
bignefs  of  the  eye  5  and  the  length  of  this  inflection  is  covered  by 
the  Cboroides ,  leaving  but  one  "little  ftreak  in  the  middle,  from 
whence  the  Retina  takes  its  original,  which  extends  itielf  on  the 
Cboroides  over  all  the  bottom  of  the  eye;  but  is  covered  on  the 
fide  of  this  white  ftreak,  with  a  little  black  membrane,  as  long 
as  the  inflexion  of  the  nerve,  and  almoft  as  broad;  which  pro¬ 
ceeds  from  the  Pia  Mater ,  and  is,  as  it  were,  an  appendix  of  the 
Cboroides:  And  if  you  confider  the  fituation  of  this  membrane, 
you  will  find  it  is  near  the  axis  of  fight,  and  that  the  rays  of  the 
objeas,  which  birds  look  on  with  both  eyes,  fall  precifely  upon 
it  after  their  refraCtion :  Since  then,  in  that  place,  where  vifion 
Qudht  to  be  ftrongcft,  the  Retina  is  covered,  and  that  no  man 
doubts,  but  birds  are  more  clear  lighted  than  other  animals;  it 
mull  be  granted,  that  the  Retina  is  not  the  principal  organ  of 
vifion,  but  that  that  preheminence  belongs  to  the  Cboroides . 
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Sthe Copper- Mine  at  Herrn-groundt  in  Hungary  3  by  Dr.  Edw. 
Brown.  Phil.  Tranf  N°  59.  p.  1042. 

H'Errn-groundt  is  a  little  town  fituated  very  high  berween  two 
hills,  at  the  diftance  of  an  Hungarian  mile  from  Newfol$ 
and  in  the  town  itlelf  is  the  entrance  into  the  copper-mine :  The 
deep  defcents  are  made  by  ladders,  or  trees  let  upright,  with 
deep  notches  or  flairs  cut  in  them  3  as  the  mine  lies  high  in  the 
hill,  they  are  not  troubled  with  water,  but  they  are  anrioyed  with 
dull  and  damps :  The  veins  of  this  mine  are  large,  many  of  them 
unite,  and  the  ore  is  very  rich,  a  hundred  pounds  ordinarily 
yielding  20  pounds  of  copper,  fometimes,  30,  40,  50,  and  even 
to  60  j  a  great  deal  of  the  ore  is  fo  faflened  in  the  rock,  that  it 
is  feparated  with  great  difficulty  3  it  is  of  different  forts  3  the  chief 
are  the  yellow  and  the  black  3  the  former  is  pure  copper  ore  3  the 
latter  contains  a  proportion  of  filver :  Here  is  found  no  quickfilver  s 
The  mother  of  the  ore  is  yellow  3  and  the  copper  ore  heated  and 
thrown  into  water,  makes  that  water  refemble  fome  fulphureous 
baths :  The  metal  is  feparated  with  great  difficulty  from  the  ore, 
commonly  paffing  14  times  thro’ the  furnace  3  fometimes  it  is 
burned,  at  other  times  melted  either  alone,  or  with  mixtures  of 
other  minerals,  and  its  own  drofs:  Several  forts  of  vitriol  are 
found  in  this  mine,  as  green,  blue,  reddifh,  and  white 3  there  is 
alfo  a  green  earth,  or  fediment  of  a  green  water,  called  Berg- 
grun  3  "here  are  flones  of  a  beautiful  green  and  blue  colour,  and 
one  fort  on  which  1 urcoifes  have  been  found,  and  therefore  cal¬ 
led  the  Mother  of  the  Eurcois :  Deep  in  the  mine  are  two  fprings 
of  a  vitriolate  water,  called  the  old  and  new  Zimeuty  faid  to  turn 
iron  into  copper,  after  continuing  in  it  ordinarily  for  14  days  3 
Dr.  Brown  took  out  of  the  old  Zimeut  ieveral  pieces,  which 
were  formerly  iron,  but  appeared  then  to  be  copper  3  they  are 
hard  in  the  water,  and  do  not  wholly  lofe  their  figure  3  they  fall 
into  powder,  and  eafily  melt  without  the  addition  of  any  other 
fubfiance5  of  this  copper,  they  make  handfome  cups  and  other 
vefiels. 


Bath?,  in  Auftria  and  Hungary  3  by  the  Same .  Phil. 

Tranf.  59,  p.  1044. 

AT  "Baden  in  Jtuftria,  four  German  miles  to  the  fouth  of 
Vienna ,  and  fituated  in  a  plain,  near  a  ridge  of  hills,  are 
convenient  baths  3  two  within  the  town,  five  without  the  walls, 
and  two  beyond  a  rivulet,  called  Swechet  3  the  Duke's  bath, 
which  is  the  largefL  is  about  20  foot  fquare,  in  the  middle  of 

a  houfe 
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a  houfe  of  the  fame  figure,  built  over  it*  the  vapour  is  dif- 
charged  thro’  a  tunnel  of  wood  at  top  5  and  the  water  is  con¬ 
veyed  into  the  bath  from  the  fpring-head,  which  rifes  at  a  lit¬ 
tle  diftance  to  the  weft,  thro’  wooden  pipes,  that  run  under  the 
town  walls  9  the  fprings  of  the  other  baths  rife  under  them, 
being  let  in  thro’  holes  in  the  flooring,  for  the  feat,  fides  and 
bottoms  are  made  of  fir  5  the  water,  for  the  molt  part,  is  clear 
and  trarifparent,  yet  fomewhat  blueifh,  and  makes  thelkin  ap¬ 
pear  pale  in  it,  juft  as  the  fmoke  of  brimftone  does  9  it  turns 
metals  black  in  a  few  minutes,  except  gold,  whofe  colour  it 
heightens :  The  coin  of  this  country,  which  is  a  mixture  of 
copper  and  filver,  is  in  a  minute  changed  from  a  white  into  a 
dark  yellow,  and  foon  after  becomes  blacky  it  imparts  a  fine 
green  colour  to  the  mofs  and  plants,  which  it  wafhes,  and  of¬ 
ten  leaves  a  fcum  upon  them,  of  a  purple  mixed  with  white  ; 
as  it  runs  from  the  fpring-head,  it  fomewhat  refembles  the 
fulphur  river  in  the  road  from  Tivoli  to  Rome,  but  is  not  fo 
ftrong  nor  flunking,  neither  does  it  incruftate  its  banks :  The 
fpring  head,  rifes  under  a  rocky  hill,  about  the  length  of  40 
yards,  thro’  an  arched  paffage  cut  in  the  rock,  and  which  is  a 
natural  ftone,  like  that  ot  Tritola  and  Rai<e,  made  by  hot 
bath-water  running  under  it  9  the  greatefl  part  of  this  cave  is 
incrulfated  with  a  white  fubflance,  called  faltpetre,  at  the 
mouth  of  the  cave  it  becomes  harder  and  more  ftony :  Upon 
opening  fome  ot  the  pipes,  that  convey  the  water,  on  the  up¬ 
per  part  was  found  a  quantity  of  fine  fulphur  in  powder  like 
flowers  of  brimftone  5  Oleum  Sulph.  per  campanan  dropt  into 
this  water  caufes  no  ebullition,  as  Oleum  Tart .  per  deliquium 
does :  The  fecond  bath  within  the  walls,  is  that  of  Our  Lady , 
about  12  foot  broad  and  24  long  9  one  end  of  it  lies  under  a 
church  of  the  fame  name  9  it  abounds  more  with  fulphur  than 
the  others,  is  bluer  and  leaves  a  yellow  flower  on  the  boards, 
as  the  others  do  a  white:  The  third  is  the  new  Rath,  without 
the  town  near  the.  gate :  The  fourth  the  Jews  Rath,  with  a 
partition  in  the  middle  to  feparate  the  men  from  the  women : 
The  fifth  St.  John's  Rath ,  is  of  a  triangular  form :  The  fixth 
is  called  the  Reggars  Rath,  which  is  always  fo  /hallow,  that 
they  lie  down  in  it:  The  feventh  the  Rath  of  the  Holy  Crofs , 
about  two  fathoms  fquare,  chiefly  allotted  for  the  clergy  :  The 
eighth  Sr.  Refers  Rath ,  is  greener  than  the  others:  The 
ninth,  the  Sour  Rath,  is  fet  about  with  balafters,  and  covered 
with  a  cupola  and  lanthorn,  the  water  is  very  clear,  the  fleam 
el  this  bath  colours  money  black,  and  yet,  when  once  cold,  it 

changes 
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changes  not  the  colour  of  metals,  tho’  boiled  in  it :  The  hot- 
teft  of  thefe  baths  exceed  not  the  heat  of  the  Queens  Bath  at 
y$ath  in  England :  They  ufe  no  guides  as  with  us,  but  direct 
themfelves  with  a  fhort  turned  Haff. 

At  Manners- dor fituated  under  a  hill,  on  the  eaft  fide  of 
the  river  Leyta ,  there  is  only  one  bath,  rifing  under  a  church* 
built  over  the  fpring-head  $  its  water  is  luke-warm,  and  if 
wanted  hotter,  they  boil  it  in  great  coppers,  and  bathe  in  tubs 
filled  with  it^  from  that  fubHance,  which  Hicks  to  the  coppers 
in  boiling,  it  appears  to  be  impregnated  with  fulphur,  falt- 
petre  and  chalk,  it  tinges  the  Hones  in  it  of  a  fair  green,  like  a 
tEurcoiSy  and  its  Heam,  which  Hicks  to  the  mofs  under  the 
church,  turns  into  drops  of  gold  ©r  amber. 

At  EJotis,  two  Hungarian  miles  from  Comrra  in  Hungary , 
are  fulphureous  baths,  faid  to  be  warm  in  winter  5  in  March 
and  October  Dr.  Brown  found  their  warmth  to  remit  very 
much,  and  to  be  fcarce  perceptible ;  they  are  of  a  blueifh  co¬ 
lour,  and  of  an  acid  taHe:  The  Queen's  Bathy  and  the  Great 
Bath  rife  in  a  marfli,  to  the  north  of  the  caHle :  There  is  ano¬ 
ther  bath  in  the  governor’s  garden,  within  the  town  5  they  *are 
ufed  as  thofe  of  Manner s-dorffl 

At  Banka ,  two  Hungarian  miles  from  Freyfiadt ,  are  15 
baths  in  a  meadow;  and  there  have  been  more,  but  the  river 
Waag,  by  eating  away  the  banks,  has  fwallowed  them  up,  and 
it  has  broke  in  into  3  of  the  155  the  water  is  like  that  of  Ba¬ 
den  in  Auftria$  it  leaves  a  white  fediment  on  the  mofs  and  pla-f 
ces  it  wafhes,  it  tinges  metals  black ;  upon  Hicking  fome  mo¬ 
ney  into  the  ground,  over  which  the  water  runs,  the  part  in 
the  ground  retained  its  own  colour,  and  the  other  in  the  water 
became  coal-black;  thefe  baths  are  open  and  very  hot. 

The  baths  at  Boinitz ,  near  the  river  Nitre  in  Hungary ,  are 
of  a  moderate  gentle  heat,  much  beautified  by  count  Falfi9 
palatine  of  Hungary ,  and  all  of  them  covered  under  one  roof} 
the  firH  is  the  nobleman’s  bath,  built  of  Hone,  and  the  defeent 
into  it  on  all  fides  is  by  Hone-Hairs ,  there  are  four  more  of 
wood,  but  handfomely  and  well  built. 

At  Stuben ,  three  Hungarian  miles  from  Newfol ,  and  two 
from  Chremnltz ,  near  a  rivulet,  are  7  baths  in  great  efleeni} 
their  water  is  clear,  and  imells  of  fulphur,  and  the  fediment  is 
green;  it  colours  the  wood  over  it  green  and  black,  but  changes 
not  the  colour  of  metals  fo  foon  as  moH  of  the  others ;  the 
fprings  rife  underneath,  and  run  thro’  the  holes  in  the  flooring 
of  the  baths;  their  heat  is  ecjual  to  that  of  the  King  s  Bath 
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in  England  they  lie  in  a  plain,  encompaffed  on  all  fides  with 
hills,  the  neared  to  them  are  thofe  to  the  ead,  which  on  the 
other  fide  are  rich  in  metals. 

At  Glafs-hitten ,  an  Hungarian  mile,  or  about  7  Englijh 
miles  from  Scbemnitz ,  are  5  baths  $  the  water  depofites  a  red 
fediment,  and  incruftates  the  wood  and  {eats  under  it  with  a 
dony  fubdance,  it  like  wife  gilds  fiiver:  The  mod  remarka¬ 
ble  of  thefe  baths  is  that  called  the  Sweating  Hath,  whole 
Iprings  oufe  thro’  a  hill,  and  fall  into  a  bath  built  to  receive 
them  5  at  one  end,  is  an  afcent  into  a  cave,  which  is  become 
a  noble  dove  by  the  heat  of  thefe  waters,  and  the  ieats  in  it 
are  fo  difpofed,  that  by  fitting  higher  or  lower,  you  may  regu¬ 
late  your  fweating,  and  have  what  degree  of  heat  you  pleafe  ; 
this  cave  as  alfo  the  fides  of  the  bath  are  covered,  by  the  con¬ 
tinual  dropping  of  theie  hot  fprings,  with  a  red,  white  and 
green  fubdance;  the  red  and  green  make  the  bed  ihow,  but 
the  white  is  ufed  againd  the  done,  it  cures  ulcers  and  fore 
backs  in  horfes. 

There  are  alfo  hot  baths  at  Eifenbach ,  about  4  Englijh 
miles  from  Glaf-hitten ,  and  5  or  6  from  Scbemnitz ;  great 
trees,  placed  at  the  top  or  furface  of  the  water  in  thefe  baths, 
have  been  petrified  ;  here  are  two  convenient  baths,  much  fre¬ 
quented  5  and  a  third,  which  is  made  by  the  water  let  out  of 
the  former,  called  the  Snake's  Hath,  from  the  number  of 
fnakes  coming  into  it,  when  filled  with  tnefe  warm  waters. 

The  natural  baths  of  Buda  are  edeemed  the  nobled  in 
Europe ,  not  only  in  refpe£t  of  the  large  and  hot  fprings,  but 
the  magnificence  of  their  buildings  3  for  the  Harks  bathe  much, 
and  tho’  little  curious  in  mod  of  their  private  houfes,  yet  are 
they  very  fumptuous  in  their  publick  buildings,  as  appears 
from  their  Chans  or  Caravan/era's,  Mosks ,  'Bridges  and  Baths  ; 
Dr.  Brown  obferved  8  Baths  at  Buda,  9  to  the  ead  and  fouth- 
eadof  the  city,  in  the  road  to  Constantinople,  and  5  to  the  weft 
end  of  the  town,  in  the  road  to  Old  Offen  and  Strigonium  :  I  he 
firft  is  a  large  open  bath  at  the  foot  of  a  high  rocky -hill,  for¬ 
merly  called  Eurgatorium ,  and  of  which  the  people  have 
fome  odd  and  fuperftitious  notions  :  The  fecond  is  covered  with 
a  cupola,  danding  nigh  the  fame  hill,  but  more  into  the  city, 
and  near  a  place  where  they  tan:  The  third  is  called  the  bath 
of  the  green  piilars,  tho’  at  preient,  viz>  1669,  of  a  red  colour  ; 
and  it  hands  over  againd  the  Caravanfera  ;  its  water  is  hot,  but 
luftcrable  without  the  addition  of  cold  water  ;  it  is  impregna¬ 
ted  with  a  petrifying  juice,  which  difeovers  itfeli  on  the  fides 
Voti.  I  1  1  pf 
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of  the  bath,  the  fpout  and  other  places,  and  makes  a  grey 
itone;  the  vapours  reverberated  by  the  cupola,  by  the  irons 
extended  between  the  columns,  and  by  the  capitals  of  the  pil¬ 
lars,  form  long  flones,  like  icicles,  hanging  from  all  thefe 
places,  like  what  is  ohferved  in  many  fubterraneous  grotto’s, 
■and  particularly  in  England,  as  in  Okey-hole  in  Somsrjetjhire, 
and  ‘Poole's- hole  in  ; Derby fitre . 

The  baths  of  the  weft  end  of  the  town,  are  1.  Taffiali  or  the 
'Bath  of  the  Table ,  a  fmall  covered  bath,  the  water  is  white 
and  of  a  fulphurous  fmell  5  they  drink  of  this  as  well  as  bathe 
in  it  ;  what  they  drink,  they  receive  from  a  fpout,  that  con¬ 
veys  the  water  ;  upon  giving  a  five  Sols  piece  to  a  Turk ,  who 
was  bathing  in  it,  by  rubbing  it  between  his  fingers,  while  the 
hot  water  fell  from  the  fpout  upon  it,  it  was  gilded  in  a  minute. 
2 .  Burnt  SDegrimene ,  or  the  bath  of  the  Powder-mill ,  riles  in 
an  open  pond  near  the  high-way,  and  mixes  with  the  frefh. 
fprings;  1  o  that  the  pond  is  of  a  whitifh  colour  in  one  part, 
and  clear  in  the  other,  as  alfo  cold  and  hot  in  feveral  places  ; 
this  being  conveyed  crofs  the  high-way  into  a  Powder-mill  is 
■ufeful  in  making  of  powder  5  they  are  of  opinion  here,  that 
this  hath  communicates  with  the  fulphurous  fprings  at  Dotis, 
many  miles  diffant.  3.  Cuzzoculige ,  the  little  bath," or  the  Bath 
of  the  Saint,  is  kept  by  Turkifi  monks;  the  bath,  where 
the  fprings  arife,  is  fo  hot  as  fcarce  to  be  endured  ;  but,  being 
let  out  into  another  bathing  place  at  foine  diiiance,  becomes 
fufferable  and  fit  for  ule;  this  water  has  neither,  colour,  fmell 
nor  tafle,  different  from  common  water,  only  the  fides  of  the 
bath  are  green,  and  have  a  fungous  fubftance  all  over,  and  it 
depoiites  a  fediment.  4.  Kaplih ,  a  very  noble  bath  ;  the  wa¬ 
ter .  is  very  hot,  and  endued  with  a  petrifying  quality;  the 
buildings  about  it  are  8  foot  fquare,  with  a  noble  bath  in  the 
middle,  and  a  trench  of  water  round  about  it  for  the  greater 
ornament ;  on  every  fide  is  a  niche,  wherein  is  a  fountain ;  in 
the  middle  of  the  anti-chamber,  where  they  that  bathe  leave 
their  deaths,  is  a  fair  flone-hafon  and  a  fountain.  5.  The  bath 
of  Velihey,  the  nob] eft  of  all,  which  has  a  ftrong  fulphurous 
fmell,  and  a  petrifying  virtue,  is  io  hot,  that  to  make  it  fufiFer- 
Jfble,  it  requires  the  addition  of  cold  water;  the  anti-chamber 
is  very  ^large,  the  bath-room  capacious,  and  high  arched,  and 
adorned  with  five  cupola’s,  over  the  great  round  bath  111  the 
middle  is  a  very  beautiful  cupola,  and  leffer  ones  over  each 
Tf  the  four  corners,  in  which  there  are  baths  or  hath  iloves 
..for  more  private  uie;  in  thefe  the  Turks  t^ke  of  the  hair  of 

their 
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their  bodies  with  a  pfilothrum  or  depilatory  mixt  with  loap? 
for  they  wear  no  hair  but  on  their  beards,  and  a  lock  on  the 
crown  of  their  heads  5  the  great  cupola  is  fupported  by  twelve 
pillars,  between  eight  of  which  are  fountains  of  the  hot  water, 
and  between  the  others  are  places  to  (it  down,  where  the  bar¬ 
bers  and  bath-men  attend  5  and  in  each  of  thele  places  are  two 
citterns  of  free-ttone,  into  which  are  conveyed  hot  bath-water, 
and  likewife  cold  water,  to  be  mixt  and  tempered  to  every 
one’s  mind :  The  men  bathe  in  the  morning,  and  the  women 
in  the  afternoon  5  when  any  one  intends  to  bathe,  there  are  fe- 
veral  lervants  attending,  who  furnilh  a  cloth  and  apron  5  then 
the  perfon  ttrips,  and  putting  on  the  apron,  he  enters  the  fe- 
cond  room,  in  which  is  the  great  bath,  and  fits  on  its  fide,  or 
between  the  pillars,  near  a  fountain ;  where  the  barber  ttrongly 
rubs  him  with  his  palm,  ttretching  out  his  arms,  and  lifting 
them  up,  after  which  the  party  bathes ;  then,  if  he  is  a  fub- 
jeft  of  the  grand  feignior’s,  or,  if  it  be  the  cuttom  of  his 
country,  his  head  is  fhaved,  and  if  a  young  man,  his  beard, 
except  the  upper  lip  $  next  the  barber  rubs  his  breatt,  back, 
arms  and  legs  with  a  hair-cloth  $  then  he  wadies  his  head  with 
foap,  and  after  that  throws  cold  water  upon  him,  and  then  the 
party  walks  about  for  fome  time  in  the  fteam  of  the  bath ; 
Thefe  baths  are  ufed  two  ways,  either  by  entring  into  the 
water,  or  fitting  in  the  tteam,  for  the  vapours  make  the  whole 
room  a  ftove,  and  provoke  fweat. 

On  the  north  fide  of  mount  Calenberg,  two  German1  miles 
from  Vienna ,  are  ttones  markt  with  trees  and  leaves  5  in  the 
hermitage  of  the  Camaldulenfes,  fituated  on  a  peak  of  this 
hill,  the  walks  in  the  gardens  were  paved  with  beautiful  ttones 
of  this  fort. 

Not  far  from  Manners- dor ff]  is  the  emperor’s  quarry  of 
ttone,  of  which  the  beft  buildings  in  Vienna  are  made  ^  where- 
ever  there  is  a  chink,  or  feparation  of  one  ttone  from  the  other, 
the  water  falling  between  them,  petrifies,  and  makes  a  kind 
of  a  ttony  callus. 

An  Englijh  mile  from  Freyfladt  in  Hungary ,  is  a  quarry  of 
ttone,  out  of  which  many  great  ttones  are  dug,  which  are 
tranfparent  and  relembling  fugar-candy. 

At  Banca ,  two  Hungarian  miles  to  the  north  of  Freyfladt , 
is  a  quarry  of  white  ttone,  near  the  hot  baths  of  that  place  , 
over  which,  a  layer  of  chalk,  of  about  a  yard  thick,  which  is 
very  beautiful  to  the  eye,  being  of  all  colours,  except  green* 
and  lb  finely  mixt,  ftreaked  and  ihaded,  that  it  furpaifes 
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marble-paper,  and  the  water,  dropping  upon  it,  does,  as  it 

were,  varnifh  it. 

At  Schemnitz  in  Hungary ,  famous  for  filver- mines,  is  a  high 
perpendicular  rock,  part  of  which,  from  top  to  bottom,  is 
naturally  tinged  with  a  Ihining  fair  blue  and  green,  and  it  is 
faid,  that  there  is  a  rock  like  this,  near  the  filver  mines  of 

‘Tent. 

The  mountain  of  Clijfura ,  a  part  of  mount  Hemus ,  as  alio 
mount  Pyrlipe  ihine  like  filver,  which  is  owing  to  the  great 
quantify  of  Mufcovy  glafs,  in  which  they  abound:  Near  Spi- 
tal  in  upper  Carintbia  are  talc -rocks  5  a  hill  near  Sarvizza, 
two  days  journey  on  this  fide  larijja ,  affords  an  earth  of  a 
fine  red,  of  which  the  earthen  veffels  of  that  country  are  made. 

‘I'ke  Spanifh  Sembrador,  and  its  Ufes 5  by  Don  Jofeph  de  Lu¬ 
ca  tell  o.  Phil.  Trank  N°  60.  p.  iojtf. 

BO T H  ancient  and  modern  husbandmen  have  agreed  that 
the  perfection  of  agriculture  confifled  in  fetting  the  plants 
at  proportionable  diflances,  and  giving  fufficient  depth  to  the 
roots,  that  they  may  fpread  to  receive  that  nourilhment  from 
the  ground,  which  is  neceffary  to  produce  and  ripen  the  fruit  $ 
but  this  has  been  fo  far  from  being  oblerved,  that  all  forts  of 
feeds  are  fown  by  handfuls  at  random  5  whence  it  happens, 
that  corn  is  lowed  in  iome  places  too  thick,  in  others  too  thin, 
and  the  greater  part  of  it  either  not  covered,  or  not  deep  enough  $ 
whereby,  it  is  not  only  expofed  to  be  eaten  by  birds,  but  alfo 
in  cold  countries  to  be  fpoiled  by  froll,  and  in  hot  regions,  by 
the  fun  •  on  thefe  confiderations,  Don  Jofeph  de  Lucatello  in¬ 
vented  an  infirument,  which,  being  fattened  to  the  plough,  at 
once  ploughs,  fows  and  harrows  5  whereby,  the  Tower’s  labour 
is  laved,  and  the  grain,  falling  in  order,  and  in  the  bottom  of 
the  furrow,  remains  at  th&  fame  Alliance  under  ground,  fo  that, 
in  live  parts  of  feed,  four  are  laved,  and  the  increale  becomes 
incredible  -  This  infirument  was  made  trial  of  before  his  ca¬ 
tholic  majefty  in  the  cBuen  Retiro ,  where  it  anfwered  expecta¬ 
tion  5  an  ordinary  husbandman,  fowed  in  a  meafured  ipace  of 
ground  in  the  common  manner,  and  reaped  5125,  but,  fowing 
by  this  infirument  in  an  equal  quantity  of  ground,  he  reaped 
8175,  belides  the  feed  faved  in  the  lowing  5  there  was  another 
trial  made  of  this  infirument  before  his  imperial  majelly  in  the 
fields  of  Luxemburg  in  Huftria,  where  the  increafe  is  ufually 
four  or  five  fold,  but  the  crop  from  the  ground  fowed  with  this 
infirument  was  fixty  fold,  as  appears  by  a  certificate  given  at 
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Vienna  Aug,  ifl,  166 3  N.  S.  by  an  officer  of  the  emperor,  ap¬ 
pointed  to  lee  the  faid  ground  fowed  and  reaped. 

Fig.  6.  Plate  VIII.  is  a  box  of  wood  5  abed,  the  cover  of 
that  part,  into  which  the  corn  is  put,  which  is  open  in  Fig.  2. 
at  W ;  efbgkl  the  two  fides,  that  cover  that  part  of  the  box, 
where  the  cylinder,  which  is  fluck  round  with  three  rows  of 
little  fpoons,  is  moved  about  to  throw  out  the  corn,  which  fides 
are  taken  of  in  Fig.  7.  that  the  cylinder  RS  and  the  fpoons 
xxx  may  appear  5  the  internal  fhape  of  thefe  fides  is  expreffed 
Fig.  8.  where  may  be  feen  the 'four  triangular  pieces  pppp, 
with  the  triangular  interfaces  qqq ,  which  lerve  to  convey  the 
corn,  carried  up  in  the  fpoons,  and  difeharged  at  the  top 
of  the  cylinder,  to  run  out  of  the  holes  underneath  the  box  ♦ 
T  is  one  of  the  wheels  ;  U  the  other  end  of  the  cylinder,  on 
which  the  other  wheel  is  to  be  fixt :  This  Sembrador  muff  be 
tied  fall  to  the  plough,  as  in  Fig.  9.  fo  that  the  corn  may  fall  in 
the  furrow,  and  at  the  turning  of  the  plough,  its  ears  may  co¬ 
ver  the  corn  of  the  lafl  furrow  with  earth;  becaufe  the  feed 
fown  by  this  inflrument  is  fet  at  a  convenient  depth,  viz.  in 
the  bottom  of  the  furrow,  whereas,  that  fown  the  common 
way,  remains  nearer  the  furface  of  the  earth,  or  quite  unco¬ 
vered;  it  mull  of  confequence  fhoot  fomewhat  later;  fo  that 
it  is  requifite,  the  husbandman  uiing  this  inflrument,  fhould 
fow  8  or  10  days  fooner  than  the  ufual  feed-time,  viz.  begin  to 
low  in  the  middle  of  September ,  and  make  an  end  of  it  in  the 
middle  of  November :  In  fliff  ground,'  the  furrows  may  be 
5  or  6  inches  deep,  in  light  and  Tandy  ground  7  or  8  inches, 
and  in  a  mean  fort  of  ground  6  or  7  :  Care  mu  ft  be  taken  that 
the  wheels  on  the  fides  of  the  inflrument  do  always  turn  round, 
and  never  drag  along,  without  turning ;  as  allb,  that  the  ears 
©f  the  plough  be  made  fomewhat  bigger  than  the  ordinary  ones : 
It  is  alfo  proper  that  the  feed  be  well  fitted  and  cleaned,  that 
lo  the  little  l’poons  may  every  time  take  up  a  grain,  and  the 
feed  be  better  diflributed :  In  barley  it  is  to  be  obferved,  that 
it  be  made  io  clean,  that  the  flraw  and  beards  be  broken  off, 
as  near  the  grain  as  poffible,  that  they  hinder  not  the  grain 
from  coming  out  of  the  inflrument:  After  feed-time,  furrows 
mufl  be  made  to  drain  the  land  of  water;  before  the  ground  is 
fown,  it  mufl  be  eared  as  ofren  as  is  ulual  in  the  feveral  coun¬ 
tries:  When  you  defign  to  low,  the  ploughman  mufl  begin  to 
open  a  furrow  with  the  plough  for  one  or  two  paces ;  and  when 
the  plough  is  in  the  ground,  at  a  convenient  depth,  then  tie 
the  Sembrador  to  the  plough-beam,  fo  that  the  nails  in  the 

wheels 
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wheels  may  Hand  on  the  ground  to  make  them  turn  round :  This 
ears  of  the  plough  are  to  be  made  larger  than  ordinary  ;  for  in 
that  cafe,  they  will  cover  the  furrows  better,  when  fown,  and 
make  wider  furrows  to  receive  the  feed ;  fuch  large  ears  will  pre¬ 
vent  the  blows,  the  great  clods  and  Hones  will  give  the  Sembra - 
dor  5  and  if  thele  are  not  lufficient,  you  mull  add  another  pair  of 
ears  to  the  plough,  four  or  five  inches  higher  than  the  fird,  and 
a  little  behind  them,  and  thus  the  Sembrador  will  be  entirely 
defended  5  and  thefe  fecond  ears,  are  to  be  of  the  fame  bigneis 
with  the  frit:  The  time  of  fowing,  according  to  the  mod  expe¬ 
rienced  farmers,  is  when  the  mould  is  dry,  or  but  little  inclining 
to  moidure :  In  either  of  which  cafes,  this  new  Sembrador  works, 
without  clogging  the  wheels,  or  Hopping  up  the  holes  with  dirt, 
thro5  which  the  grain  is  to  iffue :  When  this  Sembrador  works  as 
it  ought  to  do,  it  will  fow  3  Celamines ,  or  about  a  peck  of  wheat, 
and  5  Celamines  of  barley,  on  as  much  land,  as  would  take  up 
about  a  bulhel  and  a  half,  after  the  common  way  of  fowing :  And 
If  it  much  exceed  or  fall  fhort  of  this  proportion,  it  fliews  fome 
fault  in  the  inHrument,  or  carelefnefs  in  the  ploughman :  The 
fpopn  mud  be  made  proportionable  to  the  bignefs  of  the  feed: 
The  furrows  muH  be  ploughed  very  clofe  to  each  other,  that  the 
plough,  when  it  returns,  may  the  better  cover  the  lad  furrow, 
which  is  left  open,  and  fowed  as  it  came  along :  After  haying 
fown  the  land,  it  fhould  be  made  as  plain  as  poffible,  and  with¬ 
out  any  furrows  to  carry  off  the  water,  as  is  ulual  $  it  being  fuffi¬ 
cient  to  make  furrows  at  the  didance  of  every  fourth  yard  $  and  it 
is  found  by  experience,  that  land,  laid  up  without  furrows,  bears 
more  corn,  than  that  which  has  more  furrows,  becaufe  wheat  and 
barley,  and  other  plants,  receive  the  greated  damage  by  drought  5 
and  therefore,  this  ought  more  efpecially  to  be  obferved  in  Spain, 
one  of  the  dryed  countries  in  Europe :  In  feveral  parts  of  Spain , 
in  1664,  it  was  found,  that  land  fown  in  September  has  yielded 
a  better  crop,  than  that  fown  in  October  5  and  that  in  October, 
better  than  that  in  November-,  which  fhews,  that  it  is  more  ad¬ 
vantageous  to  fow  early  than  late:  It  is  obferved,  that  what  is 
fown  in  the  new  moon,  dioots  forth,  thrives  and  ripens  fboned: 
In  Spain ,  Italy,  and  the  idands  of  the  Mediterranean ,  they  may 
begin  the  drd  new  moon  in  September ,  and  end  with  that  of  No¬ 
vember,  but  in  Germany ,  and  the  Love  Countries.,  they  begin  in 
the  end  of  Auguft,  and  end  with  the  new  moon  oi  October . 
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j4  Halo  at  Pans,  dud  the  Cdufes  of  Halo’s  avid  Parhelia’s*  hv 
M.  Huygens.  Phil.  Tranf.  N°  <5o.  p.  1065.  '  ? 

A/fAT  11th,  i66y  the  philofophical  fociety  at  TariSy  obferv- 
■  rj-  ed  a  halo  or  circle  about  the  fun,  whofe  diameter  was  440 
and  the  breadth  of  its  limb,  about  half  a  degree  5  the  upper  and 
lower  parts  were  of  a  vivid  red  and  yellow,  witfi  a  little  purple 
colour,  but  eipecially  the  upper  5  the  red  was  within  the  circle - 
the  other  parts  appeared  whitilh,  and  not  very  clear:  The  fpace 
within  the  halo,  was  a  little  darker  than  that  about  it,  efpecially 
towards  the  colour’d  parts :  There  was  alio  a  portion  of  another 
great  circle,  which  touched  the  halo  above,  and  whole  extremi¬ 
ties  vyere  bent  downward,  as  in  Fig.  1.  Plate  IX.  this  circle  had 
alio  its  colours,  like  thole  of  the  halo,  but  fainter :  The  height 
of  the  fun,  at  the  beginning  of  the  oblervation,  was  about  a6°. 
i  here  were  in  the  air  a  few  white  clouds,  which  tarnijfied  a  little 
*he  blue  azure  colour  of  the  heavens,  and  Jeffened  the  fun’s 
brightnefs,  which  fhone,^  as  in  an  eclipfe :  The  weather  was 
cold,  conlidering  the  fealon  of  the  year 5  and  it  was  laid,  that  it 
had  freezed  the  preceeding  night.  This  halo  appeared  in  the 
lame  beauty  and  fplendor  of  colours,  from  nine  in  the  morning 
wnen  it  began  to  be  obferved,  till  about  half  an  hour  pall  ten  - 
alter  which  time,  it  became  gradually  fainter,  till  two  in  the. 
afternoon,  when  it  ended,  after  reluming  a  little  more  vigour 
before  its  difappearance.  " 

This  phenomenon  engaged  M.  Huygens  to  account  for  the 
caule,  both  of  halo’s  and  parhelia’s :  Halo’s,  according  to  him 
are  formed  by  fmall  round  grains,  confiding  of  two  parts,  one 
tranlparent,  the  other  opaque,  the  latter  being  incloled  ih  the 
former,  as  a  cherry- Hone  in  a  cherry  3  thus  Fig.  2.  A  A  reprelents 
one  or  thele  grains,  and  B,  the  kerne],  or  opake  part*  and  thele 
grains,  floating  up  and  down  in  the  air,  between  us  and  the  lun 
necefianJy  intercept  his  rays,  which  falling  on  the  grains,  form 
a  fpacc  or  a  conical  figure  behind  them,  as  MNO,  Fig.  2.  in 
which  the  Ipeclator’s  eye  being  fituated,  cannot  lee  the  lun  thro’ 
tnat  grain,  tho’it  may  lee  him,  when  pofited  ellewhere,  as  in  P  * 
and  to  make  this  the  more  intelligible,  in  Fig.  3.  B  is  the  place 
Ol  the  eye ;  BA,  the  axis  palling  from  the  eye  to  die  lun  *  CM  F 
iome  of  the  icy  grains  with  their  kernel,  which  makes  them  half 
opake  3  the  gram  C,  being  in  the  axis  BA,  and  the  lines  CK 
Laf,  reprelenting  the  rays  of  the  fun  neared  the  axis,  whole 
paiiage  is  not  hindred  by  the  opacity  of  the  kernel,  it  is  certain 
i;ot  only,  tnat  the  grain  C  will  not  be  able  to  tranfmit  any  ray 
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towards  B ;  but  alfo  that,  imagining  the  furface  of  a  cone,  whole 
vertex  is  in  the  eyes  and  Tides  B  D,  B  E,  parallel  to  the  rays  C  Ks 
pH,  all  the  grains  M  M,  comprehended  within  this  furface,  will 
not  fufifer  any  ray  to  pals  to  the  eye,  becauie  it  Qiuft  be  in  their 
cone  of  obfcurity  ^  but  the  grains  F  F,  without  that  furface,  will 
let  them  pals,  becauie  the  eye  is  out  of  their  cone  of  obicurity  * 
whence  it  follows,  that  the  angle  of  this  cone  B  D  h,  is  that, 
which  determines  the  diameter  of  the  halo,  which  depends  on  the 
proportion  the  opaque  grain  has  to  the  tranfparent,  in  which  it 
is  incloled :  For,  if  this  diameter  be  of  44°,  as  is  obferved  in 
moll  halo’s,  the  bignels  of  the  opaque  grain,  will  be  to  the  tranl- 
parent,  as  40  to  19:  But  he  obferved,  that  this  proportion  was 
not  always  the  lame,  and  that  its  diveriity  was  the  caule,  that 
fometimes,  there  were  feen  many  halo’s,  one  about  the  other,  and 
all  of  them  having  the  fun  for  their  centre :  He  added,  that  it 
was  eafy  to  account  for  the  round  figure  of  theie  halo  s,  whether 
the  fun  be  much  or  little  elevated  above  the  horizon  5  as  alio  to 
??ive  a  realbn  of  their  colours,  which  is  the  fame  with  that  in  tii- 
anmflar  glafs  prifms,  as  is  evident  from  the  tangents  A  C, 
drawn  to  the  grain  A,  at  the  points,  where  the  ray  DA  cr!^ei\f> 
or  comes  out :  He  further  obferved,  that  it  was  alio  maniteit, 
why  the  red  colour  is  in  the  interior  circumference  of  the  halo, 
and  why  the  fpace,  it  takes  in,  and  chiefly,  near  the  more  live A 
coloured  parts,  appears  obfeurer  than  the  anibient  air,  becauie  the 
grains  are  there  m  greatell  numbers,  and  fo  tranlmit  none  or  the 
fun’s  rays  to  the  eyes:  As  to  parhelia’s,  and  the  circles  that  al¬ 
ways  accompany  them,  M.  Huygens  affirmed,  there  were  formed 
in  the  air,  certain  little  cylinders,  of  the  fame  nature  with  the 
above  grains,  and  which  were  oblong  icy  grains,  Fig.  4.  and 
rounded  at  each  extremity  3  and  that  the  internal  kernel  was  ot 
the  fame  fliape,  and  that  from  their  different  ciiipofitions,  all  the 
appearances  of  the  parhelia  and  their  circles,  did  neceflarily  fol¬ 
low  3  and  that  feme  of  thefe  cylinders  being  ereefl,  there  mult 
appear  in  the  heavens  a  great  white  circle,  parallel  to  the  hori¬ 
zon,  palling  thro’  the  fun,  and  nearly  of  the  fame  breadth  with 
him,  as  was  obferved  in  the  phenomenon  of  Rome ,  Anno  1629, 
represented  here  by  Fig.  5.  this  circle  LKNM  is  cauled  bv  the 
reflection  of  the  rays  of  the  fun  on  the  furface  of  theie  cylinders  3 
it  being  eafy  to  demonftrate,  that  none,  but  thole,  elevated  at 
the  fame  angle  above  the  horizon  with  that  of  the  iun  s  height, 
can  refle£l  his  rays  to  our  eyes  3  whence  it  plainly  follows,  that 
k  mull  appear  white,  and  of  the  fame  altitude  with  tne  lun,  and 
confecpently  parallel  to  the  horizon  3  thefe  erecl  cylinders  form. 
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on  each  fide  of  the  fun,  a  parhelion  in  the  great  white  circle,  a3 
was  oblerved  at  Rome,  and  marked  K  and  N  3  thele  parhelia 
have  commonly  luminous  tails,  becauie  the  cylinders,  which  fol¬ 
low  thofe  that  form  the  parhelia,  and  which  are  at  a  greater 
diftance  from  the  fun,  tranlmit  his  rays  to  the  eye  3  lb  that  thefe 
tails  may  be  zo°  and  upwards,  in  length  3  the  parhelia  are  al¬ 
ways  coloured,  becauie  produced  by  refraction  like  the  halo s 
Befides,  there  are  two  other  images  of  the  fun,  generated  by 
thele  perpendicular  cylinders,  and  lo  diipoled  in  the  great  white 
circle,  that  the  fpeftator  turning  his  face  towards  the  true  fun, 
has  them  behind  him,  as  the  parhelia  L  and  M  at  Rome  3  and 
they  are  produced  by  two  refractions,  and  one  reflexion  in  the 
cylinders,  in  the  fame  manner  as  the  rainbow  in  the  drops  of 
water  5  lo  that  the  opake  kernels  contribute  nothing  to  the*pro- 
duCtion  of  the  two  luns  3  and  they  may  be  fometimes  lo  big  as 
to  intercept  the  light  of  them  3  according  to  the  greater  or  lels 
altitude  of  the  fun,  the  two  parhelia  are  at  a  greater  or  lefs 
diftance  from  each  other:  The  fame  perpendicular  cylinders 
may  alfo  produce  a  halo  about  the  fun,  on  account  of  the  round¬ 
ing  ot  their  two  extremities,  and  thefe  halo’s  ar t  probably  thofe 
which  are  generally  feen  to  pafs  thro’  the  two  parhelia,  on  each 
fide  of  the  true  fun,  as  the  halo  GKNI  in  the  phenomenon  at 
Rome :  Some  of  thele  cylinders  are  alio  parallel  to  the  horizon, 
and  in  different  directions  3  and  this  horizontal  polition  is  verv 
natural  to  thefe  cylindrical  bodies,  fupported  by  the  vapours 
anfing  from  the  earth  :  And  in  thele  cylinders,  the  arches,  which 
touch  the  halo’s  above  or  below  are  formed,  as  in  the  pheno¬ 
menon  at  Rome  Anno  1630,  delcnbed  by  R.  Shenir  3  as  alfo  in 
all  thole  by  M.  Heveliusy  at  the  end  of  his  Mercurius  in  Sole ; 
and  the  arch,  which  appeared  on  the  lalt  halo  at  Rarisy  was  of: 
the  fame  Icind  :  The  figure  of  thele  arches  is  different,  according 
to  the  different  altitudes  of  the  fun,  and  different  diameters  of  the 
halo’s:  When  the  iun  is  very  near  the  horizon,  fuch  an  arch  ap¬ 
pearing  on  an  ordinary  halo  of  440,  mult  reprefent,  as  it  were,  two 
horns,  Fig.  6.  A  B,  A  C  3  but  the  fun  riling  higher,  the  horns 
become  lower  in  proportion,  and  make  fuch  arches  as  are  repre- 
fented  in  the  lame  figure,  where  each  height  of  the  fun  is  marked 
near  the  arch  it  is  to  make:  Where  the  arches  touch  the  halo’s, 
that  part  being  more  ftrongly  enlightened  and  coloured  than  the 
reft,  makes  it  probable,  that  there  are  parhelia  in  thofe  places: 
And  the  reafon,  why  thefe  arches  do  generally  produce  a  parhe¬ 
lion,  is  that  both  the  arch  and  parhelion  are  produced  by  the 
lame  parallel  cylinders,  as  was  the  cafe  in  the  lad  parhelion  at 
Vol.  I.  K  k  ‘Paris  3 
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(Paris  3  and  this  feemed  to  be  confirmed  by  the  greater  degree  of 
brightness  in  the  Superior  and  inferior  part,  than  any  where  elfe ; 
whereas,  when  produced  by  the  round  grains,  it  muft  appear  all 
Over  equally  Strong  3  thefe  parallel  cylinders  account  alfo  for  the 
White-Crofs  ob Served,  together  with  the  FarafelenA  s  or  mock- 
moons,  by  M.  Ravelins,  and  exhibited  at  the  end  of  his  Mer- 
curias  in  Sole  3  the  perpendicular  fillet  of  that  crofs  is  produced 
by  the  reflexion  of  the  moon’s  rays  on  the  Surface  of  thefe  cylin¬ 
ders  •  as  the  other  fillet,  parallel  to  the  horizon,  is  by  the  reflexion 
of  the  perpendicular  cylinders,  which  form  the  great  white  circle, 
of  which  this  fillet  is  a  part*  and  that  the  parallel  cylinders  may 
produce  this  eSFedf,  the  moon  muft  not  be  very  high  above  the 
horizon:  Befides  the  perpendicular  and  parallel  cylinders,  there 
are  others  moving  in  the  air  in  all  manner  of  pofitions,  and  thefe 
muft  produce  a  halo  about  the  fun,  on  the  fame  account  that  the 
round  grains  do,  and  even  a  more  vivid  one,  in  regard  each  cy¬ 
linder  fends  more  rays  to  the  eye,  than  each  of  the  little  Spheres  3 
and  the  lmall  halo  DEF,  in  the  Roman  phenomenon,  Fig.  5. 
may  very  well  have  been  produced  by  fuch  cylinders:  As  to  thole 
mock-funs,  that  fometimes  appear  directly  oppofite  to  the  true 
fun,  fuch  as  was  obferved  by  M.  Hevelius,  Feb.  13,  iddi,  he 
could  find  nothing,  either  in  the  round  grains,  or  in  the  cylinders* 
which  Should  make  thefe  Sans  necefifarily  meet  in  the  great  white 
circle,  parallel  to  the  horizon  3  and  if  it  Should  be  verified  by 
future  observations,  its  caufe  muff  be  looked  for  elfewhere :  In 
the  Anthelion,  obferved  by  M.  Hevelius,  Sep.  6 ,  1661,  there 
were  two  coloured  arches  of  a  circle,  oppofite  to  the  fun,  inter¬ 
fering  each  other,  and  their  interfedhon  was  the  place  of  the 
mock -fun  3  which,  tho’  reprefented  in  Hevelius  §  figure,  'at  the 
lame  height  with  the  true  lhn,  yet  it  was  in  reality  higher  by  1 5 0 
or  more  3  fo  that,  if  there  had  been  a  great  white  circle  in  this 
phenomenon,  there  would  be  no  parhelion  in  it :  For  the  'gene¬ 
ration  of  thefe  funs,  M.  Huygens  fuppofed  a  number  of  lmall  cy¬ 
linders,  with  opaque  kernels,  like  the  preceeding,  but  fwimming 
in  the  air  in  sn  inclined  pofition  to  the  horizon,  at  a  certain 
angle,  near  half  a  right  angle  3  for  which  eftedl,  the  cylinders 
ZDes  Carter  obferved  to  fall  from  the  heavens,  with  ftars  at  both 
ends  were  particularly  appropriated  3  as  may  be  feen  experimen¬ 
tally,  by  forming;  cylinders  of  that  fhape,  reprefented  Fig.  7.  and 
letting  them  defcend  in  air  or  water  3  and  thefe  cylinders  account¬ 
ed  not  only  for  the  Antheliu ,  made  by  the  interfedfion  of  two 
arches,  as  in  Fig.  8.  but  alfo,  for  feme  other  extraordinary 
grebes  and  rods  Sometimes  obferved  near  the  fun.  In  order  to 

,  *  v  '  make 
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make  the  effect  of  thole  cylinders  manifeft,  M.  Huygens,  expoied 
to  the  lun,  a  cylinder  of  glals  a  foot  long,  of  the  ihape  of  that 
in  Fig.  4.  with  an  opaque  cylinder  of  wood  in  the  middle,  and 
the  ambient  fpace  filed  with  water  3  the  eye  being  put  in  all  the 
requili te  f  tuations,  there  were  fuccefiively  feen  the  leveral  refrac¬ 
tions  and  reflexions  oblervable  in  parhelia,  and  their  circles : 
It  were  to  be  wiflied,  for  the  confirmation  of  this  hypothefi s,  that 
lbme  of  thofe  Imall  cylinders  could  be  obferved  to  fall  to  the 
ground  at  the  time  of  any  parhelia  5  but  M.  Huygens  fhewed, 
that  that  could  not  ealily  Be  done,  becaufe  the  vapours  ariflng 
from  the  earth,  which  produce  their  cylindrical  figures,  keep 
them  lulpended  in  the  air. 

Deaf  and  Dumb  Perfons  taught  to  fpeak  and  understand  a  Lan¬ 
guage  5  by  Ur,  Wallis.  Phil.  Tranf.  N°  6 1.  p.  10.87. 

THIS  talk  confifts  of  two  very  different  parts,  which  mu¬ 
tually  render  each  other  more  difficult  *  for  befides  the 
teaching  a  peribn  who  cannot  hear,  to  pronounce  the  found  of 
Words,  there  is  the  other  difficulty  of  making  him  underfland  a 
language,  and  know  the  fignification  of  thole  worfls,  whether 
fipoken  or  written,  whereby,  he  may  both  exp  refs  his  own 
thoughts,  and  underfland  thofe  of  others:  We  find  by  experience, 
that  the  mod  advantageous  way  of  teaching  a  child  his  firfl.  lan¬ 
guage,  is  by  converfation  3  but  as  this  method  is  entirely  exclud¬ 
ed  by  deafnels  3  fo  on  the  other  hand,  the  want  of  language, 
makes  it  more  difficult  to  teach  him  how  to  pronounce  the  lounds  ; 
And  there  being  no  other  way  to  direbl  his  lpeaking,  than  by 
teaching  him  the  leveral  motions  of  the  tongue,  lips,  palat,  and 
other  organs  of  fpeech,  in  the  forming  of  founds,  that  he  may 
pronounce  by  art,  what  others  do  by  cuftom^  the  difficulty  is  ft  ill 
encrealed,  as  thele  motions  are  lb  very  nice  and  delicate,  and  the 
difference  in  forming  founds  fo  very  fubtile,  that  moft  who  pro¬ 
nounce  them  every  day,  cannot  account  for  their  formation,  much 
lels  teach  another  3  and  if  it  be  thus  difficult  by  writing,  to  give 
inftruflions  to  one,  who  underftands  a  language,  the  difficulty 
muft  needs  be  encrealed,  when  there  is  no  other  language  to  ex- 
prels  it  in,  but  that  of  dumb  figns :  As  to  the  firft  difficulty,  vizt, 
that  of  teaching  to  pronounce  the  found  of  words,  tho1  the  ear 
guide  the  tongue  in  lpeaking,  as  the  eye  does  the  hand  in  writ¬ 
ing,  and  therefore,  luch  as  by  accident  lofe  their  hearing,  lofe 
alio  their  fpeech,  and  coniequently  become  dumb  as  well  as  deaf 3 
yet  it  is  pofttble  to  make  the  organs  of  fpeech  oblerve  their  due 
poftures  and  motions,  tho1  the  ear-  dilcern  not  the  found  3  and  as 
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to  the  fecond  difficulty,  that  of  underftanding  a  language,  the 
eye  may  apply  complications  of  letters,  or  other  characters,  to 
reprefent  the  various  conceptions  of  the  mind,  with  the  lame  eafe 
that  the  ear  does  a  like  complication  of  founds  j  and  tho’  it  be 
true,  that  letters  are  the  immediate  characters  of  lounds,  as  thefo 
founds  are  of  conceptions,  yet  there  is  no  impoffibility  in  letters 
and  charaflers,  being  as  properly  apply’d  to  reprefent  immediately 
cur  conceptions,  as  mediately ,  by  the  intervention  of  founds} 
and  this  is  done  every  day,  not  only  by  the  CJoinefe ,  whole  lan¬ 
guage  entirely  conffils  of  Inch  charaClers,  as  reprefent  things  and 
notions,  independently  of  founds  3  but  alfo  in  numeral  figures 
among  us,  which  an  Englijhman  pronounces,  one,  Pwo,  three,  Sic. 
a  Frenchman,  nn,  deux,  trois,  Sic.  and  the  leveral  characters  of 
weights  and  metals,  are  likewife  ul'ed  by  different  nations  to  re¬ 
prefent  the  fame  conceptions,  tho’  exprefied  by  different  founds  } 
and,  in  Ipecious  arithmetic,  the  fymbols  convey  the  very  fame 
notions,  tho’  the  expreffion  of  them  be  as  different,  as  the  feve- 
ral  languages  that  are  fpoken:  And  not  to  difpute  now  the  poffi- 
hility  of  introducing  an  ZJniverfal  Char  abler,  by  which  all  na¬ 
tions  fhould  exprels  their  common  conceptions,  it  may  be  allow¬ 
ed  that  three  or  more  perfons,  may,  by  conlent,  agree  on  fuch 
characters,  whereby  to  exprefs  their  thoughts  in  writing,  with¬ 
out  regarding  the  found  of  words  5  and  if  this  may  be  done  by 
new  invented  characters,  why  not  as  well  by  thole  already  in  ule  ? 
Which,  tho’  they  ilgnify  founds  by  common  ule,  yet  they  may 
be  applied  to  fignify  immediately  things  or  notions  5  and  confe- 
fjuently,  while  it  is  purely  arbitrary,  by  what  charaCler  any  thing 
or  notion  is  expreffed,  we  may  as  well  ufe  that  collection  of  letters, 
to  exprels  things  to  the  eyes  of  the  deaf,  by  which  others  exprels 
the  found  or  name  of  it  to  thofe  that  hear  ♦  fo  that,  indeed,  that 
will  be  to  him  a  real  character,  which  expreffies  to  another  a  vocal 
found,  and  lignides  to  both  the  fame  notion. 

^  I  he  perlon,  Dr.  Wallis  undertook  to  teach,  was  Mr.  Daniel 
Whaley  of  Northampton,  who  was  very  ingenious,  and  fo  far, 
at  lealt  a  mathematician,  as  to  draw  pictures,  whereby  he  was 
already  accullomcd  to  obferve  and  imitate  thole  little  niceties  in 
a  face,  without  which,  it  is  not  poffible  to  draw  a  pi&ure  well : 
Once  he  could  have  fpoken,  tho‘  fo  long  ago,  that  he  l'carce  re¬ 
membered  it  5  but  having  about  five  years  of  age,  loll  his  hear¬ 
ing,  he  by  coniequence  loll  bis  fpeech  alfo,  not  at  once,  but  gra- 
imally  in  about  half  a  year’s  time,  fo  that  his  dumbnels  did  not 
originally  proceed  from  any  indifpoiition  in  the  organs  of  fpeech, 
but  was  a  coniequence  of  his  want  of  hearing:  And  tho’  it  was 

poffible 


Royal  Society.  257 

poflible  to  teach  him  fo  to  fpeak  as  to  be  undetftood,  yet  not 
with  that  accuracy,  that  a  critical  ear  might  not  eafily  dilcern 
fome  failures  or  little  differences  from  the  ordinary  tone$  be¬ 
sides,  the  ear  being  fo  neceffary  to  guide  the  tongue,  it  is  not 
reafonably  to  be  expeCted,  that  he  who  cannot  hear,  tho’  he 
may  know  how  to  fpeak  truly,  fhould  yet  perform  it  fo  accu¬ 
rately,  as  if  he  had  all  the  advantage  of  his  ear :  Nor  could 
it  be  expelled,  that  he  fhould  be  able  to  make  fo  great  ufe  of 
Ipeaking  as  others  do,  as  he  cannot  hear  what  others  fay  to 
him,  nor  exprefs  his  own  thoughts  to  them  5  and  tho’  he  might 
in  time  dilcern,  by  the  motion  of  the  lips,  what  isfaid  to  him, 
yet  this  cannot  be  expe&ed,  till  he  is  fo  far  mailer  of  the  lan¬ 
guage,  as  that  by  a  few  letters  known,  he  may  be  able  to  fup- 
ply  the  reft  of  the  word,  and  by  a  few  words,  the  reft  of  the 
fcntence,  or  at  leaft  the  fenle  of  it  by  a  probable  conjecture, 
as  is  the  cafe  in  deciphering  letters  •  and  yet  the  bye  cannot 
actually  difeern  all  the  varieties  of  motion  in  the  organs  of 
fpeech,  many  of  them  being  internal :  As  to  the  other  part  of 
the  defign,  viz.  the  underitanding  of  a  language,  there  feems 
to  be  no  realon  at  all  to  doubt,  but  he  might  attain  this  as  per¬ 
fectly  as  thole  that  hear,  and  write  it  as  well. 

The  method  to  be  ufed  in  the  teaching  a  dumb  perfon  to 
fpeak,  is  as  follows ;  you  mull  firft,  by  the  moll  lignificant  figns  TT 
you  can  devife,  make  him  underhand  the  pohure  and  motion  j 
of  the  tongue,  lips,  and  other  organs  of  fpeech,  in  forming  any  < 
found  5  which,  if  he  hit  right,  you  are  to  confirm  him  in  it, 
and  if  he  mils,  to  fignify  to  him  in  what  he  differed  from  your 
direction,  and  to  what  circumhances  he  muh  attend  to  correCl 
it ;  and  it  would  be  in  vain  to  enter  upon  this  talk  without  ex¬ 
actly  confidering,  and  being  perfectly  maher  of  the  accurate 
formation  of  every  found  in  fpeaking :  As  to  the  method  of 
teaching  the  language,  begin  with  fuch  aClions  and  gehures, 
as  have  a  natural  fignificancy  5  and  from  them,  or  lome  few 
figns  the  perfon  himlelf  had  before  taken  up  to  exprefs  his 
thoughts,  proceed  to  teach  him  the  meaning  of  lomething  elie,  \ 
and  fo  by  degrees  to  other  things  ;  and  this  in  fuch  a  method, 
that  what  he  knows  already  may  be  a  Itep  to  what  he  is  next 
to  learn.  ^ 

This  gentleman,  Mr.  Whaley ,  at  a  meeting  of  the  Royal 
Society,  May  1662,  pronounced  diftinCtly  fuch  words  as  were 
propofed  to  him,  tho’  nor  with  the  ufual  tone  or  accent,  yet 
lo  as  eafily  to  be  underltood;  he  did  the  like  feveral  times  at 
White-Hall ,  in  the  prelence  of  his  majefty,  his  highnefs  prince 
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Rupert ,  and  many  others  of  the  nobility :  In  the  fpace  of  a 
year,  which  was  the  whole  time  of  his  day  with  Dr.  Wallis 
he  had  read  over  a  great  part  of  the  Englijh  Bible,  and  had 
attained  io  much  {kill,  as  to  exprefs  himfelf  intelligibly  on  or¬ 
dinary  affairs,  to  underftand  letters  written  to  him,  and  to 
write  anfwers  to  them  ;  and  in  the  prefence  of  many  foreigners, 
he  not  only  read  Englijh  and  Latin ,  but  pronounced  the  mod 
difficult  words  of  their  language,  and  even  Polijh  itfelf 
Dr.  Wallis  made  the  like  experiment  on  Mr.  Alexander  Pop- 
ham,  who  was  deaf  from  his  birth. 

rfhe  Sal-Gemmae  Mines  in  Poland. Phil.  Tranf.  K°  61.  p.  1099. 

THESE  mines  are  a  mile  didant  from  Cracow,  near  the 
fmall  town  Wiliska,  which,  except  the  church,  is  all 
dug  hollow  under  ground  *  there  are  four  fquare  defcents  into 
them,  four  or  five  foot  long  and  as  many  broad,  lined  with 
timber,  the  two  principal  being  in  the  town  itfelf,  are  thofe 
thro’ which  the  fair  is  drawn  up  ;  the  other  two  ferve  for  let¬ 
ting  down  timber  and  other  neceffaries :  Above  ground  is  a 
great  wheel,  turned  round  by  a  horfe,  with  adrong  rope  as 
thick  as  a  man’s  arm  ;  to  the  big  rope,  is  tied  another,  which 
one  fallens  in  fuch  a  manner  about  his  middle,  as  to  fit  in  it, 
and  take  another  perfon  in  his  lap,  and  hold  him  fad  5  where¬ 
upon  the  big  rope  being  let  fomewhat  down,  another  fadens  a 
piece  of  rope  to  the  other  thick  rope,  and  leats  himfelf  in  it, 
Taking  another  man  in  his  lap,  and  he  being  let  down  a  little 
way,  gives  place  to  others  to  do  the  like  ;  in  which  manner, 
50,  40  or  more  may  be  let  down  all  at  once  ;  and  thus  they 
deice nd  to  the  depth  of  100  fathoms,  and  then  they  come  to 
ladders,  by  which*  they  defeend  100  fathoms  more  ;  the  feveral 
paffages  and  holes  are  fupported  with  drong  timber. 

Out  of  thefe  mines  are  dug  three  forts  of  fait-  the  fird,  a 
common,  coarfe  and  black  fait;  the  fecond,  a  iitde  finer  and 
whiter;  the  third,  very  white  and  clear  like  crydal;  the 
coarfe  and  black  fait  is  cut  out  into  large  roundifh  pieces,  three 
Polijh  ells  long,  and  one  thick,  which  cods  from  50  to  70  Po- 
lijh  dorms:  The  inhabitants  of  Cracow  have  the  privilege  of  a 
certain  number  of  pieces,  at  eight  dorms  the  piece.  The 
great  pieces  lie  before  their  doors,  and  are  licked  by  the  cattle, 
afterwards  they  are  ground  for  ufe  in  mills  and  other  engines; 
their  colour  is  a  datkilh  grey,  with  fome  mixture  of  yellow : 
When  this  fait- work  was  fird  found,  the  miners  were  Germans , 
whence  the  poles  have  retained  the  German  names  of  the  tools 
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and  given  them  fPoliJb  terminations:  Thefe  mines  belong  to 
the  king  of ‘Poland,  and  are  one  of  the  bed  branches  of  his  re¬ 
venue,  and  there  are  igoo  men  employed  in  them  :  They  keep 
three  horfes  always  below,  for  carrying  the  fait  from  the  pla¬ 
ces  where  it  is  dug,  to  where  it  is  drawn  up  by  the  abovemen- 
tioned  wheel  and  ropes,  turned  round  by  a  horfe  above 
ground  :  The  horfes,  after  being  a  while  under  ground,  grow 
blind  from  the  fharpnels  of  the  fait,  and  their  hoofs  grow  as 
long  again  as  they  do  ufually,  near  a  fpan  long:  Beneath  are 
certain  lalt-fpriqgs,  whence  the  falt-water  is  conveyed  by  chan¬ 
nels  to  fieveral  places  where  it  is  boiled  to  fait. 

In  the  defart  of  Podolia,  near  the  Borifthenes,  is  a  fait- lake, 
whole  water  is  evaporated  by  the  i'un  s  fieat,  and  turned  to  fait, 
like  ice. 

The  Way  of  making  Vinegar  in  France.  Phil.  Tranf  N°  61, 

p.  2C02. 

THEY  take  two  large  calks,  at  the  bottom  of  each  they 
put  a  trevet  of  a  foot  high,  and  as  large  as  the  calk  will 
allow  of;  On  this  trevet  they  put  vine-twigs,  on  which  a  fubr 
ifance  called  rape  is  laid,  with  which  they  fill  both  vefiels 
within  half  a  foot  of  the  top  5  and  this  rape  is  no  other 
than  the  wood  or  ftalks  of  the  cluders  of  grapes  dried  and 
freed  from  the  grapes;  and  the  trevet  and  vine-branches  are 
put  at  the  bottom  of  the  calks,  to  keep  the  rape  from  fettling  - 
for  it  is  this  rape  which  alone  heats  and  fours  the  wine ;  the 
two  vefifels  being  almod  quite  filed  with  the  rape,  one  of 
them  is  filled  up  with  wine,  and  the  other  only  half  full  for 
that  time;  and  half  the  wine  in  the  full  vefifel  is  drawn  off 
every  day  to  fill  up  the  other,  and  thus  they  fill  and  empty  the 
veffels  by  turns;  generally,  in  two  or  three  days,  the  half  fil¬ 
led  vefifel  begins  to  heat,  and  this  heat  encreafes  for  feveral 
lucceeding  days  till  the  vinegar  is  perfeflly  made,  which  the 
workmen  know  by  the  ceafing  of  the  heat:  In  dimmer  it  is 
the  work  of  15  days;  in  winter  it  proceeds  more  flowly,  and 
in  proportion  to  the  degree *of  cold  :  When  the  weather  is  hot- 
tell,  the  wine  mull  be  drawn  twice  a-day  from  one  vefifel  to 
the  other  ;  it  is  only  the  half  filled  calk  that  heats,  and  as  foon 
as  you  have  done  filling,  its  heat  ceafes  for  that  time,  and  the 
otter  calk  begins  to  heat:  The  full  vefifel  is  quite  open  a-tap  • 
but  that  half  full  has  a  wooden  cover :  The  bell  wdne  makes 
the  bed  vinegar;  and  yet  good  vinegar  is  made  of  wine  that  is 
turned  :  The  wine,  in  changing,  leaves  a  certain  greafe,  which 
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flicks  partly  to  the  fides  of  the  cafk,  and  partly  to  the  rape,  fo 
that  if  the  rape  is  not  cleanled  once  every  year,  the  wine  turns  to 
a  whitifh  liquor,  which  is  neither  wine  nor  vinegar:  At  the 
time  of  pouring  the  wine  out  of  one  veffel  into  the'other,  there 
arifes  a  lcum  on  the  top,  which  mull  be  carefully  taken  off* :  In 
calks,  that  were  never  ufed  for  this  purpofe,  vinegar  is  made 
more  flowly,  than  in  thole  already  ufed. 

The  rape  as  foon  as  it  is  feparared  from  the  grapes,  which  is 
done  immediately  after  the  vintage,  is  carefully  put  up  in  barrels, 
left  it  take  air,  without  which  it  would  heat  and  be  fpoiled  r  There 
is  no  other  way  of  preferving  rape  that  has  once  been  uled,  than 
drowning  of  it,  that  is,  filling  the  veffel  wherein  ’tis  contain’d  with 
wine  or  vinegar :  Rape  will  ferve  a  year,  providing  care  be  taken 
of  cleaning  every  morning  with  a  piece  of  linnen,  the  greafe  on 
the  fides  of  the  veffel,  and  with  a  little  broom,  that  which 
fwims  on  the  top  of  the  liquor 5  it  may  be  freed  of  its  greafe 
with  water,  by  rubbing  it  between  the  hands  $  the  nature  of  this 
greafe  is  not  hitherto  known :  Some  are  faid  to  make  vinegar 
with  phlegm  of  wine  after  diftillation. 

‘ 'Pneumatical  Experiments  5  by  Mr.  Boyle.  Phil.  Tranf.  N°  61 
.  p*  2011. 

UPON  putting  a  duck  into-the  receiver  of  an  air  pump,  and 
exhaufting  the  air,  in  the  fliort  fpace  of  a  minute  fhe 
appeared  much  difcompofed,  and  between  that  and  the  fecond 
minute,  her  ftruggling  and  convulfions  increafed  fo  much,  that 
fhe  feemed  to  be  expiring  5  fo  that  notwirhftanding  nature  has 
fnabled  water-fowl  to  continue  for  fome  time  without  refpira- 
tion  under  water,  yet  they  are  not  able  to  hold  out  confiderablv 
longer  than  a  hen  or  other  land-fowl:  This  duck  being  revived 
by  the  admiffion  of  frefli  air,  and  again  fhut  up  in  *the  fame 
receiver  with  the  air  in  it,  continued" five  times  as  long  as  be¬ 
fore,  without  being  disordered:  Upon  putting  a  duckling  into 
the  fame  receiver,  before  the  end  of  the  firft  "minute,  fhe  gave 
manifeft  figns  of  being  much  difordcred,  and  in  two  minutes, 
her  convulfions  obliged  us  to  let  in  the  air,  whereby  fhe  quickly 
recovered :  When  the  receiver  was  pretty  well  exhaufted,  fhe  ap¬ 
peared  manifeftly  bigger,  than  before  the  air  was  withdrawn, 
especially  about  the  crop,  tho’  that  was  very  turgid  before  ♦  the 
fame  duckling  was  flout  up  very  clofe  in  the  fame  receiver  for  fix 
minutes  without  growing  fick  by  her  imprifonment. 

Including  a  viper  in  a  fmall  receiver,  as  the  air  was  exhaufted, 
ilie  began  to  fwell,  and  afforded  thefe  phenomena.  1.  It  was  a 
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good  while  after  ceafing  to  pump,  e’er  the  viper  began  to  (well 
io  much,  as  to  be  made  to  gape.  2.  She  continued  above  two 
i  hours  in  the  exhaufied  receiver  and  gave  figns  of  life.  9.  After 
Ihe  was  once  lb  fwelled,  as  to  be  obliged  to  open  her  jaws,  (he 
appeared  (lender  and  lank  again  9  and  yet  very  loon  after  ap¬ 
peared  to  (well  again  and  open  her  jaws  wide  as  before.  Includ¬ 
ing  a  viper  in  the  lefier  fort  of  receivers,  and  exhaufting  the 
air,  the  viper  moved  up  and  down,  as  if  it  were  to  leek  for  air, 
and  after  a  while  foamed  a  little  at  the  mouth  $  the  body  did  not 
fwell  confiderably,  and  her  neck  lels,  till  a  good  wrhile  after 
the  exhaufiion^  but  afterwards  her  body  and  neck  grew  prodi¬ 
giously  tumid,  and  a  tumor  appeared  on  her  back :  An  hour  and 
a  half  after  exhaulting  the  receiver,  the  diltended  viper  gave 
mamfefl  ligns  of  life,  but  none  afterwards  ;  the  tumor  reached  to 
the  neck,  but  did  not  leem  to  affect  much  the  under  jaw*  both  the 
neck  and  a  great  part  of  the  throat  held  between  the  eye  and  the 
candle,  were,  transparent  enough,  where  the  feales  did  not  inter- 
pole :  The  jaws  remained  wide  open,  and  a  little  difiortedj 
the  Epiglottis  with  the  Rimula  iaryngis  or  Glottis ,  which  re¬ 
mained  gaping,  was  protruded  almolt  to  the  farther  end  of  the 
lower  jaw :  Upon  re-admitting  the  air  at  the  end  of  29  hours, 
the  viper’s  mouth  was  prefently  doled,  tho’  loon  after  it  opened 
again,  and  continued  lo  for  a  long  time  9  and  on  fcorching  or 
pinching  the  tail,  fie  gave  lome  figns  of  life.  Including  an"  or¬ 
dinary  common  Inake,  together  with  a  gage,  into  a  portable 
receiver,  which  being  exhaufied  of  air,  was  laid  afiae  in  a 
place,  where  it  continued  from  to  or  11  in  the  forenoon,  till 
about  nine  next  morning,  tho’  he  feemed  to  be  dead,  and  gave 
no  figns  of  life  upon  fhaking  the  receiver,  yet  on  holding"  the 
glais  at  a  convenient  difiance  from  a  moderate  fire,  in  a  "little 
time  he  gave  figns  of  life,  and  even  exerted  his  forky  tongue  9 
and  in  this  condition  he  was  left  till  next  day  in  the  afternoon, 
when  he  was  found  paft  recovery,  and  his  jaws,  which  were  for¬ 
merly  (liut,  gaping  exceeding  wide,  as  if  ilretched  open  by  l'ome 
external  force. 

Including  a  large  frog  in  an  exhaufied  receiver,  (he  continued 
alive  about  two  hours,  fometimes  moving  from  one  fide  of  the 
receiver  to  the  other  $  the  animal  fwelled,  and  did  not  appear  by 
any  motion  of  her  throat  or  thorax  to  breathe  $  her  head  was  not 
much  (welled,  nor  her  mouth  forced  open:  After  remaining 
there  above  three  hours,  and  perceiving  no  figns  of  life  in  her, 
the  air  was  admitted,  and  her  tumid  body  w7as  (hrunk  very  much, 
and  being  taken  out  pf  the  receiver,  (he  appeared  quite  dead, 
Vql.  I,  1  but 
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but  laid  on  trie  graft  in  a  garden  all  night,  the  next  morning 
fhe  was  found  alive  :  Putting  a  frog  into  a  fmall  receiver,  about 
2 1  in  the  forenoon,  and  exhaulting  the  air,  and  turning  the  cock 
under  water,  it  took  in  about  13^  ounces  of  water,  and  the  frog 
continued  in  the  receiver,  all  the  while  under  water,  lively 
enough  till  about  5  in  the  afternoon  when  it  dyTd  :  The  frog 
feemed  not  at  flrft  to  be  much  altered  by  the  exhauflion  of  the 
but  continued  breathing  both  with  her  throat  and  lungs. 

Including  in  a  pretty  large  receiver  a  couple  of  frogs  newly  ta¬ 
ken,  one  of  them  not  above  an  inch  long,  the  other  very  large  | 
whilft  the  air  was  exhaulfing,  the  leffer  frog  flapped  up  and 
down  in  a  very  lively  manner,  and  clambered  up  ieveral  times 
the  {Ides  of  the  receiver 5  but  in  a  quarter. of  an  hour  he  lay 
dead,  with  bis  belly  upwards  ♦  the  large  one  held  out  half  an 
hour,  tho’  he  began  to  fwell  much  on  the  withdrawing  the  air, 
and  to  leap  up  and  down  in  the  receiver,  as  it  was  exhaufting  : 
Shutting  a  little  frog  into  a  fmall  portable  receiver,  on  the  hr  lb 
pumping,  Ihe  was  lively  enough,  but  when  the  air  began  to  be 
conhderably  withdrawn,  fhe  appeared  to  be  much  disordered, 
and  after  the  receiver  was  taken  off,  the  frog  was  alive  and  con¬ 
tinued  to  appear  fo  near  an  hour,  tho’  the  abdomen  was  very 
much,  and  the  throat  fame  what  di  Trended  5  at  the  end  of  3  £ 
hours  after  the  removal  of  the  receiver  from  the  pump,  the  air 
was  admitted,  upon  which,  the  abdomen,  which  then  was 
flrangely  {welled,  did  not  only  fubiide  but  feemed  to  have  a 
great  cavity  in  it,  as  alfo  the  throat  proportionably,  which  con¬ 
tinued  after  the  frog  was  dead:  Upon  conveying  a  large  frog 
into  a  proper  receiver,  and  exhaufling  the  air,  her  body  was 
gradually  diiiended;  the  receiver  with  the  gage  was  kept  under 
water  near  7  hours,  at  the  end  of  which,  the  receiver  was  found 
tight,  but  the  frog  dead  and  exceedingly  {welled,  upon  admit¬ 
ting  the  air,  fhe  became  more  hollow  and  lank  than  ever. 

in  order  to  try,  whether  animals,  that  had  lately  been  accuft 
tomed  to  live,  either  without  any,  or  without  a  full  refpiration, 
would  not  be  more  {lowly  killed  by  the  want  of  air,  than  others, 
which  had  been  longer  ufed  to  a  free  refpiration ;  a  kitten,  that 
had  been  kittened  the  preceeding  day,  was  put  into  a  fmall  re¬ 
ceiver,  in  a  minute  or  a  little  more,  after  the  air  began  to  be 
firfl  exhausted,  the  little  animal,  that  in  the  mean  time  was 
gafpjng  and  had  fome  violent  convuihons  lay  as  dead ;  but  on 
admitting  the  air,  it  immediately  gave  flgns  of  life,  and  being 
taken  out  of  the  receiver,  quickly  recovered:  Another  of  the 
fame  litter  being  put  into  the  fame  receiver,  it  loon  began  to 
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have  convulSons,  after  which  it  lay  as  dead  *  and  tho’  the  pump¬ 
ing  was  continued,  and  the  engine  leemed  not  to  leak,  yet  the 
kitten  began  to  ftir  again,  and  after  a  while  had  ftronger  and 
more  general  convulSons  than  before,  till,  at  the  end  of  full  fix 
minutes  after  the  Srfc  exnauftion  of  the  air,  the  animal  feemed 
quite  dead,  and  taken  out  of  the  veflel,  it  lay  with  its  mouth 
open,  and  its  tongue  lolling  out  without  any  lenSble  breathing 
and  pulfation,  but  pinching  him  made  him  give  immediately 
fome  Sgns  of  life,  tho’  there  was  ftill  no  fenSble  motion  of  the 
heart  or  lungs-  but  afterwards  gaping  and  fetching  his  breath  in 
an  odd  manner,  and  w'ith  much  draining,  as  fetus’s  are  ieen  to 
do,  when  cut  out  of  the  womb,  in  about  a  quarter  of  an  hour 
he  recovered  gradually:  Incloling  a  third  or  the  fame  litter  in 
the  lame  receiver,  it  was  obferved,  that  leveral  violent  convul- 
Sons,  at  the  Second  or  third  exhauftion,  ended  in  a  leeming  death, 
in  about  a  minute  and  a  half :  A  while  after,  tho’  the  pumping 
was  continued,  the  kitten  gave  manifeft  figns  of  life,  after  ieve- 
ral  convulSons,  as  great  as  thofe  of  the  Srft  St  *  in  ieven  minutes 
after  working  the  pump,  the  air  was  let  in,  but  tho5  it  was 
taken  out  of  the  receiver,  and  Aqutl  Vitae  poured  into  its  mouth , 
yet  it  died.  By  theie  experiments  it  appears,  that  theie  animals 
continued  thrice  longer  in  the  exhaufted  receiver,  than  other 
animals  of  that  bigneis  would  probably  have  done. 

Putting  fome  water  into  an  open  tube,  and  Buffering  the  air  to 
eicape  in  an  exhaufted  receiver,  the  water  did  not  leem  to  lofe 
its  bulk  in  any  fenSble  degree.  Filling  a  tube,  fealed  at  one  end 
with  water,  and  3  6  inches  long,  and  inverting  it  into  a  glais 
veflel,  lefs  than  2  inches  in  diameter,  and  but  little  more  than 
i  inch  in  depth  3  conveying  theie  glaffes  into  a  St  receiver,  and 
the  air  being  leifurely  exhaufted,  "and  gently  re-admitted,  the 
many  bubbles  that  had  alcended,  during  the  operation,  formed 
a-top  an  aerial  aggregate,  amounting  to  of  an  inch.  Prefently 
after,  another  tube  was  filled  with  the  fame  water,  and  inverted, 
and  the  water  being  let  fall  to  the  furface  of  that  in  the  veffel,  and 
the  air  let  in  again, "the  water  was  driven  up  to  within  f0  of  an  inch 
of  the  very  top :  The  tube  for  mealuring  air  concealed  in  water, 
was  43  I  inches  above  the  furface  of  the  ftagnant  water*  the  aic 
collected  out  of  the  bubbles  at  the  top  of  the  water  was  the  Srft 
tune  better  than  J  of  an  inch,  and  the  water  in  the  pipe  iubfid- 
ed  as  low  as  the  furface  of  the  ftagnant  water*  the  lecond  time, 
only  7  and  f6,  and  it  fubSded  to  4 or  5  inches  above  the  furface  or 
the  water  in  the  open  veffel :  It  muft  be  obferved,  that  the  air 
at  the  top  of  the  tube  did  poflels  more  room  than  its  bulk  did  ah- 
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folutely  require  5  becsrafe  it  was  fomewhat  defended  from  the 
preffure  of  the  atmofphere  by  the  weight  of  the  fubjacent  cylinder 
of  water,  which  might  be  about  3  or  4  foot  long:  Having  pro¬ 
vided  a  clear  round  glafs  3  ■§  inches  in  diameter,  with  a  item 
(j  inches  long,  which  was  melted  within  an  inch  of  the  top,  at 
the  flame  of  a  lamp,  and  drawn  out  for  two  or  three  inches  as 
(lender  as  a  crow’s  quill,  that  the  decrement  of  the  water,  on  the 
recels  of  the  air  lodged  in  its  pores,  might  the  more  eafily  be 
dbferved  and  eftimated^  above  this  (lender  part  of  the  pipe,  the 
glafs  was  of  the  fame  largenefs,  with  the  reft  of  the  ftetn,  that 
the  aerial  bubbles  alcending  thro’  the  (lender  part,  might  there 
find  room  to  break,  and  io  prevent  the  overflowing,  or  lofs  of 
any  part  of  the  watery  after  filling  this  veflel,  not  without  fome 
difficulty,  till  the  liquor  reached  the  top  of  the  (lender  part,  where 
not  being  uniformly  enough  drawn  out,  it  was  fomewhat  broader 
than  elfewhere,  it  was  conveyed  together  with  a  pedeftal,  where¬ 
on  to  reft,  into  a  high  receiver,  and  exhaufting  the  air,  numerous 
bubbles  difcovered  themfelves  afcendinguaimbly  to  the  upper  part 
of  the  glals,  where  they  made  a  kind  of  froth  or  foam :  Thisdone, 
the  pump  was  fufFered  to  reft  a  while,  to  giVe  the  aerial  particles, 
lodged  in  the  water,  time  to  difentangle  themfelves  and  emerge, 
which  when  they  had  done  a  pretty  while,  the  pump  was  plied 
again,  to  prevent  any  air’s  getting  in  to  fo  large  a  receiver :  This 
alternate  pumping  and  refting  lafted  for  a  conftderable  time,  till 
at  length,  the  bubbles  began  to  be  very  rare  5  after  which,  the 
external  air  was  let  into  the  receiver,  and  tho’  a  great  number 
of  bubbles  had  efcaped  out  of  the  water,  the  difference  of  the 
water’s  height  did  not  amount  to  above,  if  lb  much,  as  a  hair’s 
breadth  ■  and  the  chief  operator  in  the  experiment  profelfed,  that 
for  his  part,  he  could  not  perceive  any  difference  at  all. 

Filling  a  glafs  of  the  fame  (hape,  and  much  of  the  fame  big- 
nefs,  with  red  wine,  and  placing  it  on  a  convenient  pedeftal  in 
a  high  receiver,  fome  of  the  air  was  exhaufted^  and  in  a  little 
time,  there  emerged  thro’  the  (lender  pipe,  luch  a  number  of 
bubbles  darted  as  it  were  upwards,  as  was  both  agreeable  and 
lurprifing  to  the  fpebhtors,  and  they  afeended  very  fwiftly  for 
upwards  of  a  quarter  of  an  hour. 

Upon  putting  an  oyfter  into  a  very  (mall  receiver,  and  keeping 
it  there  long  enough  to  have  fucceflively  killed  three  or  four  birds 
or  beads,  it  was  not  killed,  nor,  for  ought  could  be  per¬ 
ceived,  confiderably  difordered,  only  at  each  iu6fion,  the  air, 
contained  between  the  two  (hells  eicaped  at  their  joining,  as 
was  concluded  from  the  foam ;  About  24  hours  after,  this  and 

another 
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another  oyfter,  that  had  been  put  at  the  fame  time  into  the  recei¬ 
ver,  were  alive :  Putting  a  craw-fifh  into  a  pretty  large  receiver, 
it  did  not  feem  to  be  much  difordered,  till  the  air  was  in  great 
meafure  pumped  out,  and  then  its  former  motion  prefently  ceafed, 
and  it  lay  as  dead  ;  upon  admitting  a  little  air  into  the  recei¬ 
ver,  it  began  prefently  to  move  a-frefh,  and  on  withdrawing  the 
*air  again,  it  became  motionlefs ;  having  repeated  this  two  or  three 
times,  it  was  taken  out  of  the  receiver,  without  having  fuftained 
any  harm :  Putting  an  oyfter  into  a  vial  full  of  water  included  in 
a  receiver,  that  the  motion  of  the  bubbles  might  be  feen  thro’  the 
water ;  this  oyfter  was  lo  ftrong,  as  to  keep  itfelf  clofe  ftiut,  and 
reprefs  the  eruption  of  the  bubbles  all  the  time  of  the  experiments 
Upon  fubftituting  a  more  vigorous  craw-fifh  in  the  room  of  the 
former,  in  fpight  of  all  the  pumping,  it  continued  moving  in  the 
receiver. 

Into  a  receiver,  fhaped  almoft  like  a  bolt-head,  containing 
near  a  pint  by  eftimation,  and  its  globular  part  almoft  filled  with, 
water,  was  put  at  the  orifice,  which  was  pretty  large,  a  fmall 
gudgeon,  about  three  inches  long;  after  exhaufting  very  well  the 
air,  to  1 9  or  20  parts  of  contained  air  ;  it  was  obferved,  1.  That 
tho’  there  appeared  a  great  number  of  bubbles  about  the  fifh ; 
yet  the  reft  of  the  water,  notwithstanding  the  withdrawing  of  fo 
much  air,  emitted  no  froth,  and  but  few  bubbles.  2.  The  fifh 
difeharged  both  at  his  mouth  and  gills,  for  a  long  time,  a  great 
number  of  bubbles;  and  whenever  he  lay  ftill,  new  bubbles  would 
adhere  to  many  parts  of  his  body,  efpecially,  his  fins  and  tail,  as 
if  they  were  generated  there ;  fo  that  he  would  appear  all  befet 
with  bubbles,  and  if  he  was  obliged  to  move  or  fwim,  he  would 
quickly  {hake  them  oft,  and  as  loon  recover  them  again,  upon  a 
little  reft.  3.  He  gaped  and  moved  his  gills  all  the  while,  as 
before  he  was  included  ;  tho’  towards  the  end,  it  often  happened, 
that  he  neither  took  in,  nor  emitted  any  aerial  particles  that 
could  be  perceived.  4.  After  a  while,  he  lay  almoft  conftantly 
witn  his  belly  upwards,  and  yet  in  that  pofture  fwam  brifkly. 
5.  He  feemed,  after  a  while,  to  be  more  liveU,  than  when  firft 
put  in :  About  an  hour  and  a  half  after  being  incloled,  he  was 
almoft  free  from  bubbles,  with  his  belly  upwards,  and  feeming 
lomewliat  tumid,  but  lively  as  before:  But  in  about  an  hour 
after,  he  feemed  to  be  motionlefs  and  lomewhat  ftill ;  upon 
opening  the  receiver  under  water,  which  rallied  in,  till  it  fiad 
filled  the  empty  part  of  the  ball,  and  the  greateft  part  of  the  ftem, 
the  fifh  funk  to  the  bottom  with  all  the  figns  of  life  imaginable, 
and  conveying  him  thro’  the  pipe  into  a  bafon  of  water,  he  lay  for 

fome 
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fome  hours  on  one  fide  or  the  other,  without  being  able  to  fwim 
or  lie  on  his  belly,  which  appeared  very  much  fhrunk :  All  the 
while  he  continued  in  the  balon  of  water,  tho’  he  moved  his 
gills,  as  before  he  had  been  inclofed,  yet  he  emitted  in  this 
new  water  no  bubbles,  and  at  length  he  was  able  to  lie  conftantly 
on  his  belly :  He  lived  in  the  baton  eight  or  ten  days,  tho’  feveral 
other  gudgeons  died  in  much  lefs  time. 

Afmall  bird,  with  the  abdomen  opened  almcft  from  fide  to 
fide  without  hurting  the  guts,  was  put  into  a  fmall  receiver, 
and  the  pump  being  wrought,  continued  for  fome  time  without 
giving  any  figns  of  diforder  $  but  about  a  minute  and  a  half  from 
the  beginning  of  the  exhauftion,  it  began  to  have  convulfive  mo¬ 
tions  in  the  wings,  and  at  the  end  of  two  minutes  it  was  found 
dead  5  and  yet  no  remarkable  alteration  was  obferved  in  the  lungs ; 
and  the  heart,  or  at  lead:  its  auricles,  were  found  beating,  and 
continued  fo  for  a  while  after :  Upon  making  two  incifions  on  the 
abdomen  of  a  large  frog,  in  fuch  a  manner  that  the  two  lobes  of 
the  lungs  came  out  thereof,  and  fufpending  the  frog  by  the  legs 
in  a  fmall  receiver,  and  exhaufting  a  good  deal  of  air,  the  ani¬ 
mal  flruggled  very  much,  and  feemed  to  be  much  dilordered  $  and 
after  the  receiver  was  well  exhaufted,  it  lay  if  ill  for  a  while  as 
if  dead,  with  the  abdomen  and  thigh  very  much  fwelled,  as  if 
forcibly  diftended  by  fome  ratified  vapour  or  air ;  but  as  upon 
putting  in  the  frog,  one  of  the  lobes  was  almoft  full,  and  the  other 
almoft  fhrunk  uph  fo  they  continued,  after  the  receiver  had  been 
exhaufted}  but  upon  the  admiffion  of  the  air,  the  body  ceafed  to  - 
be  tumid,  and  the  fwelled  lobe  appeared  fhrunk  up  like  the 
other,  and  the  receiver  being  removed,  the  frog  prefently  re¬ 
vived,  and  quickly  began  to  fill  the  lobe  again  with  air. 

The  heart  of  an  eel  being  taken  out,  and  laid  on  a  plate  of 
tin  in  a  fmall  receiver,  it  was  perceived  to  beat  there  as  in  the 
open  air,  and  exhaufting  the  veffel,  the  heart  grew  very  tumid, 
and  here  and  there  emitted  little  bubbles,  yet  it  continued  to 
beat  as  manifeftly  as  before,  and  feemed  to  be  more  quicks 
The  heart  of  another  eel,  after  being  included  in  a  receiver, 
ftrft  exhaufted,  and  then  fecured  from  leaking,  appeared 
tumid,  and  continued  to  beat  there  near  an  hour  ;  after  which, 
finding  its  motion  very  languid,  by  breathing  a  little  on  that 
part  of  the  glafs  where  the  heart  lay,  it  foon  recovered  its  mo¬ 
tion  5  and  thus  it  could  always  be  renewed  by  the  application 
of  a  little  warmth  5  after  three  hours,  a  bubble  between  the 
heart  and  the  auricle,  feemed  to  have  now  and  then  a  little 
tremulous  motion,  but  it  was  lo  faint,  that  no  warmth  could 
quicken  it,  nor  the  admiffion  of  the  external  air.  In 
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In  order  to  compare  the  times,  in  which  animals  die  by  with- 
drawino  the  ambient  air,  and  by  being  luffocated  m  water,  a 
green  £nch,  with  his  legs  and  wings  tied  to  a  weight,  was 
oently  let  down  into  a  glals  body  filled  with  water  *  and  m  hall 
|  minute,  it  was  found  quite  dead*  a  iparrow  was  tied  to 
the  fame  weight,  and  let  down  after  the  fame  manner*  but 
tho’  it  leemed  to  be  more  vigorous  under  water  than  tlie  other 
bird,  yet  in  half  a  minute  it  died :  Holding  a  moufe  by  the 
tail  under  water,  it  emitted  ieveral  bubbles  or  air  from  its 
Tnoutb,  and  as  a  {pe£lator  affirmed,  from  one  of  his  eyes* 
being  taken  out  iniomething  more  than  half  a  minute,  he  re¬ 
tained  fome  motions,  which  proved  to  be  convulfjve*  an  at 
laft  died :  Upon  tying  a  confiderable  weight  of  lead  to  the 
body  of  a  duck,  and  putting  her  into  a  tub  full  of  clear  water, 
where  fhe  continued  lor  a  minute  quietly  enough,  but  after¬ 
wards  /lie  appeared  much  difordered  *  in  two  minutes  ihe  was 
taken  out,  and  found  alive*  immerging  her  a  lecond  time  into 
other  frelh  water,  ihe  emitted  feveral  bubbles  at  her  beak  and 
noftrils,  and  continuing  above  two  minutes  in  the  water,  ihe 
began  to  ftruggle  very  much  *  after  lour  minutes,  the  bubbles 
wer$  fewer,  and  then  Ihe  began  to  gape,  without  emitting  any 
bubbles  *  and  thus  fhe  continued  gaping  for  fix  minutes,  when 
till  her  motions  appeared  to  ceafe,  and  her  head  to  hang  down, 
and  after  feven  minutes  fhe  was  found  quite  dead*  lo  that  this 
water-fowl  could  not  live  in  cold  water,  without  taking  in  frefh. 
air,  above  fix  minutes:  A  weight  was  tied  to  a  duckling  s  legs, 
and  being  let  down  into  a  tub  ot  water,  the  greateu  part  of  the 
time  of  her  being  immeried,  fhe  emitted  many  bubbles  at 
her  noftrils,  and  fhll  more  from  a  certain  part  about  her  nead, 
equally  diftantfrom  her  eyes,  and  nearer  the  neck*  after  mucii 
ftrupgling  and  frequent  gaping,  fhe  had  feveral  convulfio^s, 
and  drooped  her  head,  and  thus  in  three  minutes  fhe  became 
motionleis,  and  at  the  end  of  four  minutes  fhe  was  found  dead . 
A  viper  that  was  kept  fo  many  hours  in  an  exhaufled  receiver, 
till  it  was  concluded  to  be  quite  dead,  was  kept  all  mght  in  a 
glafs-body  on  a  warm  digeftive  furnace,  and  it  was  found  next 
morning  very  lively  *  finking  her  with  a  weight  into  watei  m  a 
tall  glals  receiver,  with  a  cork  fitted  to  its  orifice,  in  an  hou*. 
and  a  quarter  ihe  often  exerted  her  black  tongue,  and  in  four 
jiours  Ihe  appeared  to  be  alive,  fwimming  all  this  while  in  tne 
water*  after  feven  hours  Ihe  appeared  quite  dead*  1  hough 
fome  of  the  above  mentioned  animals  feem  to  have  been  a 
little  fooner  deftroy.ed  by  drowning,  than  by  the  aii-pump, 
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that  is  no  certain  proof,  that  fuffocation  kills  fooner  than  the 
want  of  air  ;  for  in  drowning,  that  which  deftroys,  is  at  the 
very  firft,  and  all  at  once,  applyed  in  its  full  vigour  $  whereas 
receivers  cannot  at  once  be  deprived  of  their  atr,  but  by  de¬ 
grees  5  lb  that  to  the  very  lad:,  the  receiver  will  not  be  entirely 
exhaufted  $  for  having  exprefly  provided  a  very  fmall  receiver, 
that  could  be  exhaufted  at  one  fusion,  a  moufe  was  killed  in 
it  in  lefs  than  half  a  minute. 

>• 

Continuation  of  the  Pneumatical  Experiments  5  by  Mr. 
Boyle.  Phil. Tranf.  N°  63.  p.  2035. 

UPON  putting  a  linnet  into  a  receiver,  the  glafs  was  well 
clofed  with  cement  and  a  cover,  and  no  air  was  exhauft¬ 
ed,  nor  any  new  air  admitted,  yet  it  continued  there  for  three 
hours  5  and  tho*  it  feemed  a  little  fick,  yet  being  afterwards 
taken  out,  it  recovered  and  lived  feveral  hours;  from  the 
fame  receiver  having  exhaufted  half  the  air,  and  putting  a 
linnet  into  it,  and  the  air,  as  appeared  by  a  gage,  continuing  in 
the  fame  ftate,  it  lived  an  hour  and  a  quarter  before  it  feemed 
to  be  in  any  danger,  and  on  admitting  the  air  it  recovered, 
and  being  taken  out  into  the  open  air,  flew  away :  Includ¬ 
ing  in  a  receiver  a  lark,  with  a  gage,  by  which  it  appeared 
that  -|  of  the  air  was  exhaufted,  the  bird  was  then  obferved 
to  pant  much,  and  a  little  after,  it  fell  into  convulfions,  and 
before  the  air  could  be  admitted,  it  died :  Prefently  after* 
putting  into  the  fame  receiver  a  green- finch,  and  exhaufting 
half  the  air,  as  appeared  by  the  gage;  in  a  minute  after,  the 
bird  was  obferved  to  be  very  fick,  and  after  the  evacuation  of  a 
certain  iubftance  by  the  mouth,  it  feemed  to  recover,  and  con¬ 
tinue  pretty  well,  yet  fall  panting;  and  at  the  end  of  four  mb 
nutes,  growing  very  fick,  fhe  vomited  again,  and  recovered 
very  much ;  at  the  end  of  a  full  quarter  of  an  hour  from  the 
firft  exhaufting  the  receiver,  the  bird  appeared  to  live :  A  vi¬ 
per  was  included,  together  with  a  gage,  in  a  portable  receiver, 
and  exhaufting  the  veffel,  fecuring  it  againft  the  regrefs  of  the 
air,  the  imprisoned  animal  was  obferved  not  only  to  be  alive, 
but  nimbly  to  exert  its  tongue,  about  36  hours,  after  it  was 
firft  iliut  up ;  after  6q  hours  it  appeared  very  dull  and  faint, 
and  not  likely  to  live  much  longer;  next  day,  it  was  found 
Hone  dead,  with  its  mouth  wide  open,  and  the  air  was  found 
exhaufted  to  four  parts  in  five. 

Travellers  obferve,  that  on  high  mountains,  they  are  oblig¬ 
ed  to  fetch  their  breath  oftner  than  ufual  5  and  it  may  be  worth 

inquiry, 
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Inquiry,  whether  this  be  owing  to  the  thinnels  of  the  air,  or  to 
fome  fleams  in  it,  fuch  as  fulphureous  exhalations. 

Including  a  moule  in  a  fine  limber  and  clear  bladder,  and 
putting  both  into  a  receiver,  the  air  was  gradually  exhaufled, 
and  that  in  the  bladder  proportionably  expanded  itfelf,  and  fo 
diflended  the  bladder,  that  by  the  rarefaction,  the  air  was  be¬ 
come  unfit  for  refpiration,  and  the  animal  feemed  to  be  in  dan¬ 
ger  5  whereupon  admitting  the  air  into  the  receiver,  it  com- 
prefled  the  fwelled  bladder  to  its  former  dimenfions,  and  con¬ 
sequently  the  included  air  was  reduced  to  its  former  denfity, 
by  which  means  the  fainting  moule  was  quickly  revived. 

Taking  a  number  of  tadpoles,  and  putting  them  in  water  into 
a  portable  receiver,  at  the  firfl  exhauflion  of  the  air,  they  rofie 
to  the  top  of  the  water,  tho’  molt  of  them  fubfided  again,  till 
they  were  railed  by  the  next  exhauflion  ;  they  feemed  by  their 
W1d&g^ng  motion  to  be  very  much  difcompoled  5  the  receiver 
being  exhaufled,  they  continued  moving  on  the  furface  of  the 
water,  and  fome  of  them  endeavouring  to  dive  to  the  bottom, 
were  loon  buoyed  up  again;  in  a  little  more  than  an  hour, 
they  were  all  motionlefs,  and  lay  floating  on  the  water;  and 
on  opening  the  receiver,  and  admitting  the  air,  they  prefently 
funk  to  the  bottom,  but  none  of  them  recovered. 

Upon  including  four  or  five  of  thofe  odd  aquatic  infefls,  of 
which  gnats  are  generated,  with  fome  of  their  water,  in  a  fmall 
glals  receiver,  which  being  exaflly  doled,  was  kept  in  a  fouth 
window,  where  thofe  little  animals  continued  to  fwim  up  and 
down  for  lbme  days,  after  which,  they  put  off  their  Exuvid?> 
or  caft'lkins,  and  became  perfect  gnats;  and  they  lived  a  good 
while  in  this  thin  medium,  till  hunger  or  cold  deflroyed  them. 

Putting  the  warm  blood  of  a  lamb  or  (beep  in  a  wide-mouth’d 
glafs  into  a  receiver,  it  was  a  great  while  after  exhaulting  the 
air,  that  tne  more  fubtile  parts  of  the  blood  began  to  force 
their  way  thro1  the  more  clammy  and  vifcid  parrs,  and  feemed 
to  boil  in  large  cluflers,  fome  as  big  as  large  beans  or  nut¬ 
megs;  and  lometimes,  the  blood  was  lo  volatile,  and  the  ex- 
panfion  fo  great,  that  it  boiled  over  the  containing  glafs,  tho’ 
it  did  not  fill,  at  firfl  putting  in,  a  quarter  of  it:  Including 
fome  warm  milk  from  the  cow  in  a  cylindrical  vefiel,  four  or 
five  inches  high,  when  the  external  air  was  fully  withdrawn, 
the  milk  began  to  boil,  and  that  for  a  good  while,  and  fo  im- 
pctuoufly,  that  it  ran  over  the  containing  glafs,  tho’  there  were 
r.or  above  two  or  three  ounces  of  liquor  in  it;  and  gall  was 
obferved  to  be  much  moredifpofed  to  fsvcll,  which  is  agreeable 
Vo l.  L  M  m  to 
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to  the  vifciclity  of  its  texture:  The  defign  of  making  the 
preceeding  experiments  was  to  determine,  whether  the  little 
bubbles,  appearing  on  the  removal  of  the  external  air,  do  fo 
diftend  the  vefiels  of  animals,  efpecially  the  fmaller,  as  to 
caufe  obflrubhons,  and  fo  Hop  the  circulation  of  the  blood  $  and 
what  feems  to  confirm  that  it  does,  is  that  a  bubble  was  once 
oblerved  in  the  aqueous  humour  of  one  of  the  eyes  of  a  viper, 
included  in  an  exhaufled  receiver }  and  that  particles  of  air 
are  contained,  not  only  in  the  blood  and  other  juices,  but  alfo 
in  the  fofter  parts  of  the  body,  it  was  obferved  that  upon  put¬ 
ting  the  liver  and  heart  of  an  eel,  after  cutting  them  a-crofs, 
into  a  receiver,  and  exhaufting  the  air,  the  liver  was  manifeftly 
fweiled,  and  at  the  place  of  incifion  feveral  bubbles  efcaped, 
•nd  on  the  admiffion  of  the  external  air,  both  thefe  parts  pre- 
iently  fhrunk. 

A  young  moufe  was  included  in  a  round  vial  with  a  wide 
neck,  on  whofe  upper  part  a  fine  thin  bladder  was  flrongly 
tied,  out  of  which  the  air  had  been  carefully  expreffed,  and 
putting  it  into  a  receiver,  with  a  mercurial  gage  $  the  air  was 
gradually  pumped  out  to  a  fourth  part?  as  appeared  by  the 
gage,  and  the  air,  expanding  itfelf  m  the  phial,  feemed  to 
have  blown  the  bladder  half  full,  and  the  moufe  was  very 
much  difordered^  but  upon  re-admitting  the  air  into  the  re¬ 
ceiver,  the  animal  recovered  $  a  little  after,  the  experiment 
was  repeated,  and  the  air  w7as  by  the  gage  reduced  to  its  for¬ 
mer  degree  of  rarefaflion,  and  the  moufe  was  kept  in  that  thin 
air  four  minutes,  after  which  it  appeared  to  be  fick,  and  wavS 
recovered  again  with  difficulty :  Conveying  him  again,  after 
lome  refpite,  into  a  receiver,  and  reducing  the  air  to  its  former 
degree  ot  expansion,  he  was  kept  there  for  a  full  quarter  of  an 
hour,  without  any  diforder  5  and  in  fome  time  again,  after  re¬ 
collecting  his  ftrength,  he  was  re  conveyed  into  the  receiver, 
and  pumping  out  the  air,  till  the  mercury  in  the  gage  was  half 
an  inch  lower  than  in  the  former  experiments,  the  animal 
was  not  difeompofed  for  a  full  quarter  of  an  hour,  and  three 
exhauftions  more  were  made,  before  he  feemed  to  be  aflfe&ed ; 
afterwards,  the  air  being  admitted  into  the  receiver,  the  moufe 
was  fpeedily  revived.  And  theie  experiments  of  accuitoming 
animals  to  the  pump  feemed  the  more  confiderable,  becauie 
the  air,  in  which  the  moufe  lived  all  this  time,  had  been  in¬ 
fected  with  the  excrementitious  effluvia  of  its  body. 

Having  conveyed  a  moufe  of  an  ordinary  fize  into  an  oval 
glafs,  fitted  with  a  long  and  broad  neck,  in  which  was  a 

nieicu- 
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mercurial  gage,  the  upper  part  of  the  neck  was  hermetically 
fealed 3  and  tho’,  on  account  of  the  largenefs  of  the  veffcl  in 
relpeCl  of  fo  fmall  an  animal,  he  ieemed  to  be  rather  drooping 
than  dying  at  the  end  of  the  fecond  hour  5  yet  in  halt  an  hour 
more,  he  was  thought  to  be  quite  dead,  and  there  was  no 
change  in  the  height  of  the  mercury,  but  breaking  off  the 
fealed  part  of  the  glafs,  and  blowing  in  frefh  air  with  a  pair  of 
bellows,  the  gafping  animal  revived,  tho’  but  flowly  :  Such  an¬ 
other  experiment  was  made  with  the  like  fuccels  on  a  Imall 
bird,  included  with  a  gage  in  a  receiver 3  the  bird  in  about  half 
an  hour  appeared  to  be  fick  and  drooping,  and  the  faintnefs 
and  difficulty  of  breathing  encreafed  for  about  two  hours  and  a 
half  more,  when  the  animal  died,  tho’  the  gage  was  not  lenfi- 
bly  altered  :  Having  hermetically  fealed  up  a  fmall  bird  in  a 
glafs  phial,  in  a  few  minutes  it  began  to  be  fick  and  to  pant, 
and  in  that  condition  it  continued  half  an  hour  5  and  then  hav¬ 
ing  provided  a  veffel  of  water  with  fal-armoniac  newly  put  into 
it,  the  phial  with  the  fick  bird  was  immerl'ed  into  the  water, 
and  held  there  for  fix  minutes,  without  fenfibly  reviving  the 
drooping  animal,  who  continued  to  pant  exceedingly  as  before  3 
fo  that  this  remedy  proving  ineffectual,  the  phial  was  removed 
out  of  the  water,  and  the  bird  fome  time  after,  as  was  foretold, 
/trained  to  vomit,  which  was  followed  by  evacuations  down¬ 
wards,  before  fhe  quite  expired,  which  happened  within  a 
minute  or  two  of  a  full  hour,  after  her  fir  ft  imprisonment. 

To  file w  the  ufe  of  air  in  refpiration,  there  w  as  made  by 
diftillation  a  blood-red  liquor,  confiding  chiefly  of  fuch  fa  line 
and  fpirituous  particles,  as  may  be  obtained  from  the  m  ifs  of 
blood  in  human  bodies  3  this  liquor  is  of  fuch  a  nature,  that  if 
a  glafs  phial,  half  filled  with  it,  be  kept  well  Stopped,  it  will 
emit  from  it  no  fmoke  or  vifible  exhalation  3  but  if  the  phial 
be  unftopped,  in  a  quarter  of  a  minute  or  lefs,  a  copious  white 
fmoke  will  arife,  not  only  filling  the  upper  part  of  the  glafs, 
but  plentifully  difeharging  itfelf  into  the  open  air :  This  expe¬ 
riment  may  ierve  to  illuftrate  the  office  of  the  air,  which  is  to 
carry  off  in  exfpiration  the  fuliginous  fleams  of  the  lungs  3  for 
in  this  experiment,  it  is  plain  that  the  mere  contatt  of  the  air, 
may  give  the  corpufcles  of  moift  bodies  a  peculiar  volatility,  or 
facility  to  emerge  in  the  form  of  fleams  3  and  here  two  things 
are  to  be  obferved,  one  is,  that  when  the  phial  has  lain  flop¬ 
ped  a  lufficient  time,  the  upper  half  of  it  will  appear  deftitutc 
of  fumes,  whereof  the  air,  it  feems,  only  imbibes  and  retains 
a  certain  moderate  quantity  3  which  may  in  fome  meafure 

M  m  2,  account 
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account  for  air  not  being  for  any  long  time  fit  for  refpirati&n, 
that  is  entirely  clogged  with  fleams,  that  action  requiring  fre¬ 
quent  fupplies  of  frefh  air  5  and  alfo  account  for  the  unflopped 
phial,  not  emitting  any  vifible  fleams  in  Vacuo  5  whereas,  when 
the  air  is  by  degrees  admitted,  the  fumes  are  prefently  raifed. 

Having  included  two  white  fnails  without  ihells,  of  different 
fizes,  one  an  inch  and  a  half,  the  other,  an  inch  in  length,  into 
a  fmall  portable  receiver,  carefully  exhaufled,  and  fecured 
againft  the  return  of  the  air  ;  it  was  obferyed,  that  both  the 
fnails  alternately  exerted  and  retraced  their  horns,  and  that 
they  emitted  from  rheir  bodies  at  the  fame  time  a  great  many 
bubbles  ;  after  lome  hours,  tho’  not  io  foon  as  fome  animals, 
they  appeared  motionlefs,  and  much  fwelled;  the  inward  parts 
of  their  bodies  were  entirely  vamfhed,  and  they  feemed  a 
Couple  of  full  blown  bladders ;  and  on  the  admiflion  of  the  air, 
they  immediately  fhrunk,  as  if  the  bladders  had  been  prick  d, 
and  fuffered  the  air  to  eicape,  but  neither  of  them,  after  that, 
gave  any  figns  of  life. 

Upon  putting  into  a  receiver  an  eft,  and  exhaufling  the  air, 
he  continued  alive  in  it  for  48  hours,  but  his  belly  appeared 
a  little  fwelled ;  his  under  jaw  moved  the  firfl  night,  but  not 
the  day  and  night  following}  upon  opening  the  receiver  under 
water,  it  was  obferved,  that  about  half  the  air  had  been  ex¬ 
haufled}  as  foon  as  the  water  was  impelled  into  the  glafs, 
the  animal  that  was  before  dull  and  lifllefs,  feemed  to  be 
flrangely  revived. 

Having  flint  up  a  leech  together  with  fome  water  in  a  por¬ 
table  receiver,  the  air  was  exhaulled,  and  the  receiver  being 
removed  to  a  lightfome  place,  the  animal,  as  was  expelled, 
held  under  water,  and  there  emerged  from  feveral  parts  of  its 
body  a  great  many  bubbles}  yet  the  leech  did  not  ieem  to  be 
much  difeompofed  all  this  time,  and  continued  lively  after  five 
days,  tho’  the  receiver  continued  well  exhaufled. 

Five  or  fix  caterpillars  were  put  into  a  receiver,  in  about  an 
hour  after  exhaufling  the  air,  they  were  oblerved  to  move} 
but  in  about  ten  hours  after  their  firfl  inclusion,  they  teemed 
to  be  quite  dead }  yet  upon  refloring  the  air,  next  day,  three  or 
four  of  them  revived;  Putting  a  large  cobweb  of  caterpillars, 
after  dividing  it  in  two  parts  into  equal  receivers}  and  including 
in  one  of  them  the  caterpillars,  together  with  the  air,  and  ex- 
hauiling  the  air  out  of  the  other;  the  event  was,  that  in  that 
which  had  the  air,  the  little  animals  appeared  to  move,  whereas 
in  the  exhaufled  glafs,  there  was  no  motion  perceivable. 
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Four  middle-fized  flefh  flies,  with  their  heads  cut  off,  were 
inclofed  in  a  portable  receiver,  furnilhed  with  a  pretty  large  pipe 
and  a  bubble  at  the  end  ;  as  loon  as  the  receiver  was  exhausted, 
the  flies  loft  their  motion;  in  an  hour  or  two  after,  letting 
in  the  air  in  a  little  time  they  began  to  move  their  legs,  and  one 
or  two  of  them  began  to  walk :  Several  ordinary  flies,  and  a  bee 
or  wafp  were  inclofed,  all  which,  after  the  air  was  fully  ex¬ 
haufted,  lay  as  dead,  only  for  a  few  minutes,  fome  of  them  had 
convulfive  motions  in  their  legs  5  in  this  ftate  they  continued  48 
hours,  after  which  the  air  was  let  in,  but  none  of  them  recovered : 
Having  put  a  great  fleih-fly  into  a  fmall  portable  receiver, 
which,  as  foon  as  the  air  was  exhaufted,  fell  on  its  back,  and 
leemed  to  have  convulfions  in  its  feet  and  frobofcis  or  trunk, 
but  recovered  prelently,  on  the  admiflion  of  the  air,  which  be¬ 
ing  again  exhaufted,  it  lay  as  dead  j  in  a  quarter  of  an  hour 
more,  upon  fhaking  the  receiver,  it  moved  but  faintly  $  next 
night  by  warmth  and  letting  in  the  air,  the  fly  recovered  5  but 
the  following  morning  being  l'ealed  up  again  in  that  glais,  and 
kept  48  hours,  tho’  over  the  chimney,  the  animal  was  found 
quite  dead:  A  large  grafshopper,  whole  body,  befides  the  horns 
and  limbs,  was  an  inch  long,  and  proportionably  thick,  was  con¬ 
veyed  into  a  portable  receiver  of  an  oval  form  ;  when  the  air  be¬ 
gan  to  be  confiderably  rarefied,  he  appeared  to  be  very  unealy, 
and  feemed  to  fweat  out  of  the  abdomen  many  little  drops  of 
liquor,  which  uniting,  trickled  down  the  glals,  like  a  little 
ftream,  amounting  to  near  a  quarter  of  a  fpconful  ;  and  by  the 
time  the  receiver  was  ready  to  be  taken  off,  the  grafshopper  fell 
on  his  back,  and  lay  as  dead,  and  continued  io  for  three  hours  ; 
after  which,  the  air  being  admitted,  he  continued  without  any 
figns  of  life  for  half  an  hour;  but  being  carried  into  a  fun-fhiny 
place,  the  beams  of  a  declining  fun  prelently  began  to  make  him 
ftir  his  limbs,  and  in  a  little  time  reftored  him  to  life:  One  of 
thole  iliining  beetles,  called  role-flies  was  included  in  a  (mail 
round  receiver,  on  exhaufting  the  air,  it  ftruggled  much,  but 
prelently  after,  a  little  motion  was  perceivable ;  in  about  fix 
hours,  it  leemed  quite  dead,  and  on  the  return  of  the  air,  no 
fign  of  life  enlued  for  a  pretty  while,  but  in  three  or  tour  hours 
more,  it  was  lively  enough :  Butterflies  being  obierved  not  only 
to  live,  but  move  longer  than  was  expefied,  ievcral  of  them 
were  included  in  large  receivers,  and  vvhilft  the  air  continued  in 
the  glafles  they  flew  up  and  down,  and  tho’  after  the  exhauftion 
of  the  air,  they  continued  to  Jive,  yet  none  of  them  was  obier- 
yed  to  fly,  and  frequently  inverting  the  receiver,  they  would  fall 

down 
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down  like  dead  animals,  without  difplaying  their  wings ;  tho* 
juft  as  they  came  to  touch  the  bottom,  lome  of  them  would  leem 
to  ufe  them,  but  not  enough  to  fuftain  their  bodies,  and  break 
the  rudenefs  of  their  fall. 

A  great  many  ants  were  included  in  a  fmall  portable  receiver ; 
and  they  became  almoft  motionlefs  as  the  air  was  exhaufted  5  and 
in  fix  or  feven  hours  they  feemed  to  be  all  quite  dead  5  on  open¬ 
ing  the  glafs,  tho’  no  fign  of  life  appeared  tor  a  great  while,  yet 
next  morning  they  were  found  all  alive  and  moving  up  and  down  : 
A  great  many  mites  together  with  the  cheefe  they  were  bred  in, 
Were  put  into  three  or  four  fmall  receivers  5  one  of  them  with 
the  air  in  it,  was  fealed  up  at  a  lamp  furnace,  and  the  air  was 
withdrawn  from  all  the  others  5  upon  which  the  following  phe¬ 
nomena  were  obferved  5  the  mites,  that  were  inclofed  in  the  glafs 
with  the  air,  continued  alive  for  above  a  week :  In  the  exhaufted 
glafies,  in  a  few  minutes  after  exhauftion,  they  diicovered  no 
fi^ms  of  life*  in  two  or  three  hours,  the  air  was  admitted,  and 
die  receiver  left  unftopped  in  a  window,  and  in  two  or  three  days 
after,  a  number  of  them  revived :  One  of  the  receivers  was  kept 
exhaufted  for  two  days,  after  which  they  gave  no  figns  of  life,  at 
length  the  air  was  admitted,  and  after  a  long  time,  they  were 
obferved  to  creep  up  and  down  the  glaffes  again. 

Of  the  Magnetic  Variation,  &c.  by  M.  Kevelius.  Phil.  Tranf. 

N°  64.  p.  2055?. 

sfN NO  1642.  M.  Hsvelius  obferved  the  declination  of  the 
jljL  magnet  at  Ldnnt'Ziicb.^  as  did  alio  hlr.  Linnemctnnus  about 
the  fame" time  at  Koningsberg,  and  they  both  found  the  declina¬ 
tion  to  be  50  5'  weftward  j  but  June  22  N.  S.  itfyoj  M.  Heve- 
lius  obferved  it  to  be  70  20'  to  the  weft ;  fo  that  in  the  fpace  of 
28  years,  that  declination  was  increaled  4^  1 5'  In  1620  he  found 
it  i°  weft  ward,  and  this  decimation  was  laid  by  the  learned  Ve¬ 
ter  Cruzerus  to  have  been  about  the  beginning  of  this  century, 
or  end  ’of  the  preceding  8°  30' eaftj  whence  it  appears,  that 
the  declination  of  the  loadftone  at  LdunPZfich  encreales  each  year 
9'  6,r  which  is  lufficiently  confirmed  by  the  obfervations  made  at 
Limehoufe  near  London ,  by  Burrows  >  Gunter  and  Gellibrand, 
the  firft  of  whom  found  the  declination  An.  1580  to  be  11  16  5 
the  fecond,  Anno  1611,  f  36'  30"  5  the  third  Jnno  1634*. 
found  it  40  3'  30^.  M.  Hevelius  cannot  yet  devife  any  caule  ot 
thefe  appearances,  unlels  we  aicribe  them  to  a  kind  of  hbration 
in  the  earth’s  motion,  and  the  variation  ot  the  meridian. 
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The  fame  gentleman  had  received  from  one  that  lives  on  the 
Baltic  lea  a  piece  of  amber,  fo  loft  that  it  took  the  im predion 
of  a  leal;  it  was  yellowilh  as  molt  amber  is,  and  tranfparent  and 
burned  as  other  amber  does,  but  its  icent  was  ftronger,  as  if  it 
were  a  kind  of  glutinous  bitumen,  tho’  it  had  been  call  up  by 
the  lea  upwards  of  a  year  before :  A  very  credible  perlon  in¬ 
formed  M.  HeveliuSy  that  he  had  been  mailer  of  a  fmali  piece  of 
amber,  loft  on  one  fide,  and  very  hard  on  the  other,  wherein  a 
fiy  lay  buried. 

Animadverjions  on  Dr.  Wallisb*  Hypothejis  of  the  Tides;  by 
Mr.  Jof.  Childrey.  Phil.  Tranf.  N°  6 4.  p.  2061. 

MR.  Childrey  apprehends  that  Dr.  Wallis  may  be  millaken 
as  to  the  annual  viciflitudes  of  the  tides,  which  the  Doc¬ 
tor  contends  to  happen  about  All  Hollond  Tide  and  Candlemas , 
and  that  for  the  following  reafons,  1.  Our  Englijh  feamen,  who 
are  in  this  cafe  more  to  be  regarded  than  the  inhabitants  of  Rom- 
ney-Alarfi,  ufe  to  fay,  that  the  highell  annual  tides  feemto  fall 
out  rather  about  the  equinoxes.  2.  The  high-tides  in  the  Thames 
in  November ,  if  we  may  credit  the  London  watermen,  are  cab¬ 
led  by  the  coming  down  of  land-floods,  after  great  rains,  which 
meeting  the  tide  ot  flood  from  the  mouth  of  the  Lhames,  mull 
iwell  very  high;  and  to  confirm  this,  we  need  only  confidei,  that 
the  latter  end  of  Offober  and  the  beginning  of  November ,  or  rather 
thefe  two  entire  months,  are  generally  the  rainyell  part  or  the 
whole  year;  now  (hould  thefe  floods  happen  either  at  full  or  change, 
<as  they  did,  according  to  Stow  and  Howes  account,  Sep.  50. 
1555  and  Off.  22,  1^29,  the  fpring-tides  mull  be  the  higher,  as 
proceeding  from  a  double  caufe.  3.  There  is  another  known  caufe 
of  high  and  low-tides,  viz .  The  fitting  of  the  wind  at  fuch  or  fuch 
a  point  of  the  compafs,  and  its  blowing  hard;  it  is  &  common 
faving  among  all  the  feamen  in  Kent,  that  north-weft  winds  make 
the  higheft  tides  in  the  T'hames  and  Medway ,  and  on  all  the 
coaft  of  about  the  fouth  and  north  Foreland ,  as  alfo  on  the 
-coaftof  Holland  and  Flanders ;  and  the  realon  they  give  for  it, 
is,  that  that  wind  does  with  equal  forse  blow  in  the  tide  of  flood 
on  both  fides  of  this  ifland  of  Britain ;  that  is,  from  the  north 
between  the  coaft  of  Scotland ,  Norway  and  Jutland,  and  alio 
from  the  weft,  by  the  coaft  of  Cornwall ,  Devon fhire ,  Dorfet- 
■foire.  See.  up  along  the  Channel ;  and  on  the  fame  account  a 
louth-eaft  wind  hinders  the  tides  there;  and  the  people  about 
Chatham ,  the  hundred  of  Hoo ,  and  the  ifle  of  Graine  are  never 
apprehenfive  of  their  low  marihes  beni2  overflowed  by  the  tide, 
.  r  "  '  but 
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but  when  the  wind  is  N.  W .  or  thereabouts,  in  fpring-tides  5  and 
M.  Childrey  remembers,  when  a  boy  at  Rochefter ,  that  when  tides 
were  unufually  high,  the  wind  was  always  N.  W.  and  the  moon 
near  the  fall  or  change:  And  alio  at  Weymouth  a  S.  S.  E.  wind 
makes  the  greateft  tides  ;  and  always  in  proportion  to  the  ftrength 
of  the  wind,  all  other  circumftances  being  equal,  the  tides  rife 
more  or  lefs  remarkably,  and  there  are  never  any  extraordinary 
Iwelling  tides  about  Allhollond-ttde  or  Candlemas ,  unlels  the 
wind  be  about  S.  S.  E  ;  and  for  the  fame  reafon  a  wind  from  the 
fame  point  makes  the  higheft  tides  at  Southampton  5  a  wefterly 
wind  raifes  them  at  Sriftol,  and  in  the  Severne  5  an  eafterly  at 
Hull  $  a  north-eaft  wind  at  Wisbych  and  Lynn ;  a  ioutherly  wind 
makes  the  greateft  tides  on  the  oppoftte  coafts  of  England  and 
Ireland ,  &c.  The  moon  in  her  perigjeum  feems  likewile  to  in¬ 
fluence  the  tides,  and  to  make  them  fwell  higher,  than  elfe  they 
would  do  5  which  feems  to  agree  with  an  obfervation  among 
KentiJJo  feamen,  that  they  never  have  two  running  fpring-tides* 
but  that  the  next  lpring  tide,  after  a  high  running  one,  is  pro- 
portionably  weak  becaule  the  moon  being  in  her  perigeum  at  this 
ipring-tide  fhe  will  be  in  her  apogasum  at  the  next  5  and 
Mr.  Childrey  thinks  this  hypothecs  w'ould  be  very  much  confirm¬ 
ed,  were  it  obferved,  that  thofe  neap-tides  are  higheft,  that  hap¬ 
pen  at  the  moon’s  being  in  her  perigxum  either  at  firft  or  laffc 
quarter  •  for  then  the  moon  is  nearer  the  earth,  than  when  fhe  . 
is  in  her  perigtcum  at  full  or  change. 

In  anfwer  to  thefe  obje&ions,  Dr.  Wallis  allows  the  winds  to 
greatly  influence  the  tides  of  particular  coafts  and  havens,  as  alfo 
land-floods  5  but  that  his  defign  was  to  give  a  mechanical  ac¬ 
count  of  the  ftated  periods,  as  fhe  diurnal,  menftrual  and  an¬ 
nual  tides,  and  not  of  accidental  irregularities,  fuch  as  thefe  are  * 
and  he  alfo  allows  that  the  moon  being  in  her  perigaeum  and 
caufing  high-tides,  is  far  from  being  contrary  to  his  hypothefis  5 
but  in  regard  it  does  not  happen  at  the  fame  time  of  the  day, 
month  or'year,  it  could  not  be  taken  as  a  caufe  of  thofe  noted 
periods,  tho’  it  might  very  well  influence  any  or  all  of  them,  as 
the  moon  happens  then,  to  be  or  not  to  be  in  her  perigasum. 

But  as  to  the  matter  of  fa<ft  in  Romney-MarJb>  he  fays,  that 
according  to  the  beft  account,  it  is  found  conftant,  hardly  miffing 
any  one  year,  be  the  weather  fair  or  foul:  And  tho’  the  leamen 
at  Weymouth  have  not  obferved  any  fuch  fignal  eftefls  about  AIL 
hollond-tide  and  Candlemas ,  yet  about  Chepftcw  the  like  is  ob¬ 
ferved  to  happen,  about  the  beginning  of  March ,  and  end  of 
September ,  the  one  preceedir.g  as  much  the  vernal  as  the  other 
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follows  the  autumnal  equinox,  arid  they  call  them  St.  2) avid  sr 
ffream,  and  Michaelmas  ftream. 

-Accidents  by  Lightning  at  Stralfund  in  Pomerania.  PhiL 

Tranfi  N°  6y  p.  2084. 

C^fUNE  U  1670,  being  funday,  a  dreadful  fhfh  of  lightning, 
J  like  a  black  fiery  ball,  darted  thro’  a  large  round  hole  in  the: 
upper  vault  of  St.  Nicholas  church,  dire £Hy  upon  the  altar, 
caufing  fuch  a  fearful  crack,  flafh  and  imoke,  with  a  fulphureous 
fmell,  as  if  feveral  fire-balls  had  been  thrown  down  and  bunt  all 
at  once  3  the  candle  on  the  louth  fide  of  the  altar  was  extin¬ 
guished  by  the  blow  3  two  of  the  chalices  were  overthrown,  die 
wine  lpilt,  and  the  wafers  Icattered  about,  but  the  empty  chaiice 
flood  firm,  and  all  three  were  fomewhat  Imutted  in  the  foot,  2.3 
likewile  the  wafer-boxes  towards  the  bottom  3  and  one  of  the 
chalices  was  pierced  thro’  in  two  places,  as  it  it  had  been  by 
hail-fhot  3  the  church  book  was  flung  on  the  inner  paflage3  the 
covers  of  the  altar  were  finged  in  feveral  parts,  as  if  it  were  by 
powder,  and  fomewhat  burnt,  and  .inputted  here  and  there,  as 
alio  torn  .in  fome  places  3  a  ftrong  piece  of  wainkot,  with  a  pic¬ 
ture  on  it,  behind  the  great  altar,  was  fplit  in  two  3  both  the 
brals  and  iron  wires  of  the  whole  and  quarter-hour  hammers  of 
the  church-clock  were  partly  broken,  and  the  reft  could  not  be 
found  3  and  an  oaken  poll:,  fixt  in  the  wall  for  the  iupport  of  the 
dial,  was  half  torn,  and  beneath  the  lame  leveral  bricks  were 
flruck  out  of  the  two  head  pillars,  fupporting  the  fleeple  3  on 
the  top  of  the  fouth  fteeple  an  oaken  gutter,  and  a  ftrong  beam 
and  fupporter  were  fhattered3  one  of  the  ministers,  tho  fitting 
near  the  altar  to  the  fouth,  had  no  hurt  at  all  3  leveral  of  the 
people  feated  round  the  altar  fell  down  with  the  fright  3  on  the 
north-fide  of  the  altar  four  perfons  fell  down  3  and  fome  that 
flood  in  or  by  the  belfrey,  near  the  clock  were  flightly  hurt  here 
and  there,  and  one  leaning  on  a  lined  oaken  feat,  had  his  right 
arm  bruiied  3  there  lffued  with  great  violence  out  of  the  louth 
fleeple,  upon  opening  the  windows  a  great  damp  like  imoakj 
but  there  appeared  no  fire,  lave  a  little  in  the  lhattered  parts  of 
the  fleeple,  which  was  loon  quenched  3  the  church  dial  was 
Imutted  in  leveral  parts,  lb  that  the  gilt  figures  could  not  be  dis¬ 
cerned,  as  alfo  the  gilt  weather-cocks  on  the  ileeples,  on  one 
fide  of  their  tails:  It  was  afterwards  obierved,  that  of  the  eight 
perlons  that  were  hurt,  one  who  flood  in  tne  belfrey,  had  the 
upper  back  part  of  bis  coat,  as  alio  his  Hurt  and  fkin  fomewhat 
torn,  and  yet  the  lining  of  red  frize  was  not  touched  3  he  that 
Vol.  1.  N  n  had 
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had  his  arm  bruifed,  had  a  hole  thro’  his  coat,  wadcoat  and 
ihirt,  on  the  fore -part  of  his  body,  appearing  as  if  fhot  thro’, 
yet  without  the  lead:  hurt  5  his  wadcoat  of  red  farcenet  kept 
its  colour  every  where,  except  where  the  arm  was  hurt  $  and 
the  fmali  diver  edging  was  all  over  fmutted;  one  half  of  his 
dice  was  torn  off,  and  the  foie  pierced  as  with  hail-fhor,  and 
near  a  hands  breadth  of  the  foot  of  his  docking  was  druck 
away,  without  any  other  hurt  in  either  foot  or  leg,  except  that 
for  fome  days  after  he  had  a  numbnefs  in  that  foot  5  one  of 
thofe  that  fat  by  the  altar  had  his  breeches  and  leather-drawers 
pierc’d  thro’  on  eachiide  as  with  hail-fliot,  and  fome  parts  were 
vifibly  Icorched  and  fhrunk  up,  as  if  it  were  by  fire,  and 
many  of  thefe  ftnall  holes  were  obferved  in  his  fhirt,  without 
any  hurt  in  his  body,  fave  a  little  pain  he  felt  in  his  foot  5  one 
fide  of  his  ihoe  was  torn  off,  and  the  foie  was  pierc’d  thro’  as 
with  hail-fhof. 

Of  a  new  Star  dif covered  in  Cygnus  5  by  M.  Hevelius  Phil 
Tranf.  N°  6 5.  p.  2087.  Tranflated  from  the  Latin. 

yjblgnfi  if  1670,  M.  Hevelius  obferved  near  and  below  the 
head  of  Cygnus ,  among  the  unformed  dars,  a  dar  almod  of 
the  third  magnitude,  whole  longitude  was  i° 5  2'  2 6"  Aquarius  y 
and  N.  Lat.  470  25'  iz,f  :  When  he  fird  obferved  this  dar,  as 
to  magnitude  and  brightnefs,  it  was  equal  to  that  in  the  bread 
of  Aquila,  excepting  only  that  its  light  was  fomewhat  duller  5 
with  refpea  to  the  other  dars,  it  was  fituated  in  a  right  line 
with  that  in  the  angle  or  bend  of  the  fuperior  wing  of  the 
fwan,  and  with  the  dar  in  the  eagle’s  fhoulder,  as  alio  with 
Lucida  Lyrae,  and  the  more  northerly  of  the  middle  dars  in 
the  Rhombus  jDelphini  5  and  it  condituted  an  equilateral  tri¬ 
angle  with  the  two  dars  in  the  head  and  bill  of  the  fwan  :  The 
new  dar  in  the  fwans  bread  which  appeared  itfoo,  feemed 
then  to  increafe  gradually,  tho’  dill  not 'bigger  than  one  of  the 
lixth  magnitude.  1  \ 

Don  Anthelme ,  a  Carthufian  at  Dijon,  did  on  the  20th  of 
hDec.  1669  dilcover  a  dar  of  the  third  magnitude  beneath  the 
head  of  Cygnus ,  fituated  in  the  fe&ion  of  the  two  dreight  lines, 
one  of  which  goes  from  Lyra  to  the  neared  of  the  ‘Rhombus 
Delphini ,  and  the  other  from  the  eagle  to  die  dar,  which  is 
on  the  top  of  the  upper  wing  of  Cygnus  5  He  communicated 
this  discovery  to  M.  JJ  Abbe  Mariotte ,  who  imparted  it  to  the 
Royal  Academy,  and  they  all  agreed  that  it  was  a  new  dar.- 
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0/ Refpiration,  &c.  by  Laur.  Bellini.  Phil.  Tran/I  K 3  65. 
p.  2093.  Tmnjlated  from  the  Latin. 

THE  air  rufhes  into  the  Afpera  Arteria  or  wind -pipe, 
with  a  momentum  compounded  of  its  gravity  and  late- 
ral  force,  which  latter  counterpoifes  the  preflure  of  the  ex¬ 
ternal  air$  hence  the  mufcles  defigned  for  infpiration  are  fuf- 
fered  to  contra#,  the  ribs  are  elevated,  and  the  cavity  of  the 
thorax  is  enlarged  3  and  then  the  irruption  of  the  air  and  the 
expanfion  of  the  pulmonary  duffs  are  promoted,  and  this  is 
called  infpiration:  Again,  the  ribs  falling  by  their  own  weight 
upon  the  diftended  lungs,  the  cavity  of  the  thorax  becomes 
ftraighter,  by  which  and  the  diaphragm  the  lungs  are  ccm- 
preffed,  and  the  air  is  partly  difcharged  at  the  mouth,  and 
partly  impelled  into  the  fmalleft  veflels,  into  whole  cavities  it 
could  not  otherwife  penetrate  by  its  own  weight,  till  the  lungs 
do  entirely  fubfide,  and  this  is  exfpiration  3  and  thus  the  en¬ 
tire  affcion  of  refpiration  is  performed :  The  mufcles  of  the 
thorax  are  difpoled  according  to  mechanical  laws,  and  their 
force  is  proportionable  to  the  refiftance  to  be  overcome,  and  by 
a  certain  fublime  geometry  they  dilate  its  cavity  3  the  ribs  in 
exfpiration  do  fubfide  of  themfelves  by  means  of  their  figure, 
pofition  and  articulation.  The  only  ufe  of  the  air  in  the 
lungs  feems  to  be  to  propel  the  blood  from  the  capillary  arte¬ 
ries  to  the  capillary  veins,  or  from  one  ventricle  of  the  heart 
to  the  other,  whereby  the  blood,  in  its  paflage  thro*  the  lungs 
is  comminuted :  A  too  thin,  or  too  denle  an  air  is  unfit  for 
refpiration,  as  hindering  the  circulation  of  the  blood  through 
the  lungs. 

Thebile  flows  from  the  liver  and  gall-bladder  into  the  intef- 
tines,  and  not  on  the  contrary,  nor  is  it  difcharged  into  the  Cdva$ 
and  it  is  comprefled  out  of  the  gall-bladder  by  the  ftomach 
diftended  with  food,  and  by  the  fame  comprefling  force  the 
pancreatic  juice  is  alfo  diicharged  into  the  : Duodenum ,  by 
the  commixture  of  both  which  the  chyle  is  elaborated. 

A  motiftrous  Birth  3  by  Dr.  Durfton.  Phil  Tranl.  N°  63, 

p.  20 96. 

THIS  birth,  as  appears  by  Fig.  9.  Plate  IX.  had  two 
heads  and  two  necks,  as  alfo  the  eyes,  mouth  and  ears 
double,  four  arms  and  hands  and  as  many  legs  and  feet  3  but 
there  was  only  one  trunk,  and  two  back-bones 3  from  the  cla¬ 
vicles  to  the  Hypogaftrium,  and  from  the  fhoulders  down  to 
the  bottom  of  the  loins,  they  were  united  and  incorporated  in 

N  n  2  this 
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*his  manner  5  the  right  clavicle  of  the  right  hand  child  wag 
joined  to  the  left  clavicle  of  the  left  hand  child  ;  the  ribs  cn 
the  anterior  fide  of  both  were  united  by  the  cartilages  without 
any  intervening  Sternum  or  breaft-bone,  and  fo  made  a  com¬ 
mon  cheft  for  both,  and  the  ribs  of  both  on  the  back-part  were 
united  by  cartilages  5  and  from  the  clavicle  down  to  the  Hypo - 
gaftrium ,  they  were  fo  united  as  to  have  but  one  common 
- Abdomen ,  with  one  navel-ilring,  but  from  the  Hypogajtrium 
downwards  they  were  divided,  and  became  two,  each  having 
the  perled  parts  of  females:  This  birth  weighed  8  %  pound, 
the  circumference  of  the  left  head  was  about  11  inches,  and 
the  right  j-  inch  lefs*  the  circumference  of  the  trunk  was 
about  id  £  inches,  and  the  length  of  both  from  head  to  foot, 
was  full  18  f  inches^  they  had  one  umbilical  vein,  and  one 
very  large  liver,  with  the  gall-bladder  in  its  ufual  place  5  there 
were  too  urinary  bladders,  two  wombs,  four  kidneys,  and  one 
flomach,  with  the  Oefophagus  or  gullet  perforated  and  open 
from  the  mouth  of  the  left  head,  but  the  Oefophagus  from  the 
mouth  of  the  right  head  defeended  no  lower  than  a  little 
above  half  an  inch  of  the  midriff,  and  there  it  ended  ;  whence 
it  may  be  concluded,  that  the  right  hand  child  muff  have  re¬ 
ceived  its  nourifhment  from  the  left  child  •  there  was  only  one 
colon,  which  terminated  in  two  Jnteftina  Reffa  ?  and  there  was 
but  one  midriff,  and  above  that  no  appearance  of  lungs,  only 
,&  very  large  heart  with  two  auricles,  not  conical  but  of  the 
fgure  of  a  flomach,  and  lying  near  to  and  under  the  clavicles, 
in  a  traniverie  portion,  the  heart  was  alfo  obferved  to  have 
two  ventricles  with  the  tricufpides  and  iigmoid  valves,  with 
she  Vena  Cava  and  Aorta  defeendens ,  as  alfo  the  Aorta  af- 
fendens, .  bifurcated  towards  each  neck,  and  then  divided  a 
s  econd  time  :  Thefe  twins  exactly  reiembled  each  other,  their 
features  were  very  good,  and  their  limbs  neat  and  handfome, 
their  hair  was  more  than  ordinary  thick,  and  about  half  an 
inch  long,  and  their  nails  full  grown. 

InfeS.s  lodging  them] elves  in  old  Willows-,  by  Sir  Edm.  King. 

Phil.  Tranf  N°  65.  p.  2098. 

IN  &n  old  willow  were  found  feveral  infeTs  cunoufly  wrapt 
up  in  green  leaves,  in  ieveral  channels  or  burrows,  each 
with  12/14  or  id  leaves  round  the  body,  and  many  of  them 
with  little  round  bits  of  leaves  at  each  extremity,  to  flop  them 
up  clofe  5  thus  made  up,  they  are  near  an  inch  long,  placed 
one  after  another  in  a  bore  in  the  wood  for  their  reception,  like 

car- 
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cartridges  of  powder  ;  in  iome  they  touch,  in  others,  they  are 
at  a  confiderable  diftance  ;  in  thefe  fomething  is  found  alive,  or 
the  appearance  of  fomething  that  died  there,  and  is  putrified; 
In  fome  a  great  number  of  mites,  of  a  dark  afli-colour;  in 
others,  feeming  excrements  of  fome  fmall  mfe£l  3  in  others, 
white  maggots  ;  upon  taking  out  fome  of  thefe  maggots  out  of 
their  Ihec<e  or  cafes  and  putting  them  in  the  fun,  they  grew 
fomething  bigger  but  without  changing  either  fhape  or  colour, 
they  died  5  and  keeping  the  reft  clofe  ihut  up  in  a  box  for  fome 
time,  and  afterwards  opening  the  leaves,  there  came  out  a 
perfeft  bee. 

Mr.  Willoughby  adds,  that  the  leaves  in  which  they  are  wrap¬ 
ped  up  are  rofe -leaves  5  and  that  the  Cuniculi  or  holes  never 
crofs  the  grain  of  the  wood,  except  where  the  bee  comes  in, 
and  where  they  open  into  each  other}  and  from  the  place  of 
entring,  they  are  wrought  both  upwards  and  downwards;  fo 
that  fometimes  the  bee  maggot  lies  under  her  food  and  fome- 
times  above  it  •  the  end  of  the  cartridge  next  the  entry,  is  al- 
ways  a  little  concave ;  the  other  extremity,  furtheft  off,  a  lit¬ 
tle  convex,  which  is  received  into  the  concavity  of  the  next  be¬ 
yond  it;  the  fides  of  the  cartridges  are  made  up  of  oblong  pie¬ 
ces  of  leaves,  pafted  together,  the  extremities  confift  of  round 
leaves ;  and  where-ever  they  do  not  lie  clofe  to  each  other,  the 
intermediate  fpace  is  filed  up  with  a  number  of  thefe  little 
round  pieces,  laid  on  each  other :  The  cartridges  contain  a 
pap  of  the  conf  ftence  of  jelly,  or  a  little  thicker,  of  a  mean 
colour  between  lyrup  of  violets  and  conferve  of  red  rofes,  of  an 
acid  tafte  and  unpleafant  fmell ;  in  each  of  thefe,  at  the  con¬ 
cave  end,  lies  a  bee-maggot,  which  feeds  on  the  above  pap, 
till  it  arrives  at  its  full  bignefs,  and  then  it  enclofes  itfelf  in  a 
cafe  of  a  dark  red  colour  and  oval  figure,  in  which  it  is 
changed  into  a  bee,  what  remains  of  its  food  is  found  dried 
into  powder  at  the  convex  end.  Thefe  bees  are  fhorter  and 
thicker  than  the  common  honey-bee,  more  hairy,  $$c.  but 
the  fu reft  mark  to  diftinguifh  them  by,  is,  that  the  jorcipes, 
or  teeth  of  thefe  are  bigger,  broader  and  ftronger;  in  fhape 
they  referable  a  wafp  or  hornet,  but  with  a  tongue  like  a  bee : 
Of  the  matter  within  the  cafes,  when  the  bee-maggots  happen 
to  mifearry,  are  bred  little  hexapodes,  which  produce  beetles; 
two  maggots,  which  produce  flies;  three  mites,  &c.  The 
parent-bee,  when  fhe  has  left  provifion  enough  with  an  egg, 
doles  up  the  cartridge ;  and  the  maggot,  a  jjrcat  while  after, 
makes  the  Cfhecci  or  cafe;  Fig.  10.  Plate  IX.  reprefents  the 
leaf,  out  ot  which,  a  long  piece,  as  Fig.  11.  and  a  round  piece, 

as 
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as  Fir*.  12.  were  bitten  3  Fig.  13.  fhews  the  cartridge  itfelf  and 
Fig.  14.  th cTheca. 

Spiders  darting  their  ‘Threads  $  by  Dr.  Hulfe.  Phih  Tranf. 

N°  65.  p.  2103. 

MR.  Wray  had  the  fir#  hint  of  the  darting  of  fpiders  from 
Dr.  Hulfe,  and  afterwards  from  Dr.  Lifter  5  the  former 
obferving,  that  fpiders  fhoot  three  yards  of  thread  before  they 
begin  to  fail,  and  then  they  fly  away  with  incredible  fwiftnefs, 
at  which  appearance  he  was  a  little  puzzled,  fince  fometimes 
the  air  does  not  move  a  quarter  fo  fall,  as  they  feem  to  fly  $ 
generally  they  project  their  threads  Angle,  without  any  divifion 
to  be  feen  in  them  3  fometimes  they  will  fhoot  their  thread 
upwards,  and  mount  up  with  it  in  a  perpendicular  diredlion  5 
and  at  other  times,  they  dart  in  a  line  parallel  to  the  horizon* 
as  may  be  feen  from  their  threads  reaching  from  one  tree  to 
another  3  and  this  ,1a#  oblervation  made  Dr.  Hulfe  think,  that 
fpiders  could  fly  5  the  way  of  forking  their  threads,  is  repre- 
fented  PL  IX.  F.  1 5,  poffibly  their  threads  by  being  thus  winged, 
are  better  able  to  fuftain  them  in  the  air  3  they  will  often  fallen 
their  threads  in  feveral  places  to  the  things  they  creep  over, 
which  they  do  by  beating  their  tails  again#  them,  as  in  Fig.  1 5, 
by  which  they  fecure  their  thread  again#  the  wind,  or  while 
they  hang  by  #3  for  if  one  flick  fhould  break,  another  may 
hold  faft,  and  fo  fecure  them  from  tailing  to  the  ground. 

ji  Rock  of  natural  Salt  in  Chefhire  3  by  Mr.  Adam  Martin- 
dale.  Phil.  Tranf.  N°  65.  p.  2015. 

IN  Chejhire  is  found  a  rock  of  natural  fait,  from  which  iflues 
a  brine  ftrcnger  than  any  of  the  fprings  made  ufe  of  in  our 
falt-works,  it  is  about  34  yards  deep  in  the  earth  5  and  a  piece 
taken  up  by  the  auger  was  as  hard  and  pure  as  alum,  and 
when  pulverized,  it  became  a  fine  and  lharp  fait. 

jn  Eclipfe  of  the  Moon  3  a  Conjunction  of  Venus  and  the  Moon* 
by  M.  Hevelius.  Phil.  Tranf.  N°  66,  p.  2023.  Fran- 
flated  from  the  Latin. 

VBTT.  29th,  N.  S.  i5yo,  in  the  morning,  the  beginning  of 
t)  the  eclipfe  was  about  2  hours  22  minutes,  tho’  it  could  not 
be  accurately  obferved,  on  account  of  the  earth’s  fhadow  being 
very  faint  3  for  during  the  whole  eclipfe,  the  fhadow  was  lo 
thin  and  diluted,  that  all  the  principal  fpots  could  be  feen 

thro’  it  with  a  telefcope  of  20  foot,  and  even  a  fhorter*  the 

great 
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greateft  obscuration  was  about  3  h.  50  m.  the  end  of  the  eclipfe 
was  5  h.  ii  m.  the  whole  (iuration  therefore  was  2  h.  59  m, 
and  the  quantity  of  it  was  Scarce  more  than  9  digits. 


According  to  the  Rudolphin  tables 

h,  m.  fee. 


According  to  Rice ioli's  tables. 

h.  m.  fee. 


The  beginning 
Greateft  obfeurat. 
The  end 
Whole  duration 
Quantity  of  digits 


2  37  55 

4  2  50 

5  28  33 

251  30 

940 


The  beginning  2  14  47 

Greateft  obfeu rat.  3  55  37 

The  end  5  36  27 

Whole  duration  3  21  40 

Quantity  of  digits  1 1  43  o' 


About  the  middle  of  this  eclipfe  3  h.  40  m.  he  clearly  ob¬ 
served  an  unknown  teJefcopic  ftar  covered  by  the  moon  near 
the  Lacus  niger  major  3  after  the  eclipfe  was  over,  it  was  a 
pretty  agreeable  fight  to  obferve  both  luminaries  at  once  above 
the  horizon,  for  before  the  moon’s  Setting  the  fun  rofe. 

OSlob,  nth,  N.  S.  about  8  o’clock  in  the  morning,  after  lun- 
rifing,  M.  Hevelius  alfo  obferved  at  Dantzic ,  a  conjundion  of 
V enus  and  the  moon  3  and  according  to  the  Rudolphin  tables* 
there  muft  have  been  an  occultation  of  at  leaft  23^  by  the 
inferior  limb  of  the  moon  3  he  had  furnifhed  himlelf  with  a 
2©  foot  telefcope,  and  tho’  the  air  was  not  entirely  clear,  there 
being  here  and  there  a  few  clouds,  yet  Venus  and  the  moon 
were  clearly  obferved,  but  there  happened  then  no  occultation, 
Venus  being  at  the  diftance  of^g  or  4  min.  from  the  inferior 
limb  of  the  moon,  but  only  a  clofe  tranfit^  this  was  a  very 
agreeable  fight  in  the  day-time  and  in  fun  Thine,  for  the  moon 
was  very  fmall  and  (lender,  haftening  to  her  conjundion,  and 
her  horns  were  very  fharp  *  and  Venus  was  almoft  full,  with 
her  body  much  diminifhea  :  On  the  lame  day  7  h.  40  m.  three 
parhelia  appeared. 

The  new  ftar,  under  the  head  of  Cygnus ,  which  at  firffc  ap¬ 
peared  of  the  third  magnitude,  was  in  a  furprifing  manner 
dimini fhed  in  the  month  of  September ,  fo  that  on  the  14  of 
Ohiober  it  could  be  no  longer  obferved  :  The  other  new  flar  in 
the  neck  ofCetus  was  almoft,  till  the  middle  of Offober,  equal  to 
the  ftar  in  the  jaw,  and  nearly  exceeding  it  in  brightnefs  and 
magnitude,  fo  that  this  year  it  was  of  the  fccond'magnitude, 
and  larger  than  it  was  the  preceeding  years,  excepting  that  in 
1660,  he  obferved  it  to  exceed  the  ftar  in  the  jaw  3  at  other 
times,  he  did  not  find  it  furpafs  a  ftar  of  the  third  magnitude  5 
it  is  therefore  certain,  that  it  is  not  always  of  the  fame  magni¬ 
tude  and  brightnefs  when  largeft;  it  was  lately  much  dimi- 
nifhed, 
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Experiments  on  Iceland  Cryftal}  by  Erafm.  Bartholin.  Phil 

Tranf.  N°  67, ,p.  2041. 

THIS  kind  of  cryftal  is  found  in  feveral  parts  of  Iceland 3 
but  chiefly  dug  out  of  a  very  high  mountain,  not  far 
from  the  bay  of  'Roer fiord  in  6 5  degrees  of  latitude,  all  whofe 
cutfide  confifts  of  this  fubftance  *  it  is  cut  out  by  iron  tools  into 
pieces  of  a  cubic  foot,  and  in  fome  of  its  corners  is  found  a 
harder  matter,  very  proper  for  cutting  glafs,  of  a  different 
figure  from  the  whole  mafs,  and  refembling  that  of  a  diamond  5 
The  figure  of  this  cryftal  ftone,  and  all  its  parts,  when  broken 
into  fmali  pieces,  is  a  rhombus  or  rhomboid  prifm  }  except  a 
few  which  are  of  a  triangular  pyramidal  figure :  This  fubftance 
is  elearical,  attra&ing,  when  heated,  ftraw,  feathers,  &c.  It 
is  not  fo  hard  as  to  bear  polifhing}  nor  is  it  eafily  confumed3 
nor  reducible  into  a  calx,  but  by  a  ftrong  fire,  by  which  it  will 
turn  to  a  fubftance  like  unflacked  lime,  heating  a  wet  finger, 
and  when  fprinkled  with  fountain  water,  will  bubble  up,  and 
become  like  common  lime  :  It  is  corroded  by  dropping  Aqua- 
fovtis  upon  it,  and  the  fuperficial  parts  are  put  into  motion  with 
a  hiding  noife;  pouring  Aqua-fortis  on  it,  when  pulverized  in 
a  mortar,  makes  it  boil,  till  all  is  diffolved,  and  the  Menflruum 
tinged  with  a  yellowifh  colour  }  then  putting  it  into  a  thermo** 
meter  with  a  hollow  glals-ball,  it  remarkably  fhewed  the  dif¬ 
ference  of  heat  and  cold :  The  fides  of  this  body  are  exceeding 
fmooth  5  the  whole  body  is  rather  clear  than  bright,  ot  the 
colour  of  limpid  water,  but  when  immerfed  in  water,  and 
dried  again,  it  becomes  of  a  dull  colour  }  hence  it  is,  that  in  its 
native  place,  the  upper  furface  lsdarkilh,  fioni  the  fall  Ot  rain 
and  lnow  upon  it:  Sometimes  there  appear  colouis  in  it,  as  in 
the  rainbow  }  the  angles  are  not  pointed  alike,  all  the  flat  fides 
beina  obliquely  inclined  to  each  other }  the  oppofite  planes 
are  parallel:  In  this  cryftalline  prifmr  two  of  the  plain  angles 
are  always  acute,  and  the  other  two  obtule  5  and  never  any  of 
them  equal  to  the  collateral  angles  of  the  inclinations.  I  he 
objeas,  feen  thro’  it,  appear  fometimes,  and  in  certain  por¬ 
tions  of  the  prifm,  double  }  where  it  is  to  be  noted,  that  the 
diftance  between  the  two  images  is  greater  or  lefs,  according 
to  the  different  bignefs  of  the  prifm  9  mlomuch,  that  in  thinner 
pieces,  this  difference  of  the  double  image  alrnoft  vanifties} 
both  images  appear  with  a  fainter  colour,  and  fometimes  one 
part  of  the  fame  image  is  obfcurer  than  the  otner,  and  one 
of  the  images  appears  higher  than  the  otner;  In  a  certain 
pofition,  the  image  of  an  objeft  appears  only  fingle  3  there^s 


Royal  Society.  285 

alfo  a  pofition,  in  which  the  object  appears  fix-fold  :  If  any  of 
the  obtufe  angles  of  this  prifm  be  divided  into  two  equal  parts 
by  a  line,  and  the  vifual  rays  pafs  from  the  eye  to  the  objedt 
thro’  the  line,  or  its  parallel,  both  images  will  meet  in  that 
line,  or  in  another,  parallel  to  it:  Whereas,  objedts,  feen  thro3 
diaphanous  bodies,  are  wont  to  remain  conftantly  in  the  fame 
place,  in  what  manner  foever  the  transparent  body  be  moved, 
and  the  image  on  the  furface  does  not  move,  unlefs  the  objedt 
be  moved  5  here  it  is  oblerved,  that  one  of  the  images  is  move- 
able,  the  other  remaining  fixt;  altho’  there  be  a  way,  to  make 
the  fixt  image  moveable,  and  the  moveable  fixt  in  the  lame 
cryftal;  and  another  method  of  making  both  moveable:  The 
moveable  image  does  not  move  at  random,  but  always  about 
the  fixed,  which  turning  round,  never  delcnbes  a  perfedfc 
circle,  but  in  one  cafe:  We  learn  from  dioptrics,  that  a  dia¬ 
phanous  body,  with  one  only  furface,  fends  from  one  objedt 
but  one  image  refradted  to  the  eye  $  and  having  more  furfaces 
than  one,  it  reprelents  an  image  in  each 5  but  in  this  cryftal, 
there  is  but  one  plain  furface  to  the  eye,  and  yet  a  double 
image  of  one  and  the  fame  objedt,  which  feems  to  arife  from 
a  double  refradlion  ;  that  refradlion,  which  caulcs  the  fixt  image, 
may  be  called  the  ufual  refradlion;  the  other  that  tranfmits 
the  moveable  image,  the  unufual  refradlion  •  for  in  the  former 
cafe,  the  eye  remaining  fteady,  and  the  diaphanous  body 
moved,  that  image  remains  always  fixt,  as  long  as  the  objedt, 
whence  it  proceeds,  remains  unmoved  ;  wherefore,  in  this 
tranlparent  fubftance,  the  image  that  appears  fixt,  may  pro¬ 
ceed  according  to  the  ordinary  laws  of  ufual  refradlion ;  but  the 
moveable  image,  and  which  is  carried  about  according  to  the 
motion  of  the  diaphanous  body,  while  the  objedt  remains  fixt, 
ihews  an  unufual  kind  of  refradlion,  hitherto  unobferved  by 
dioptric  writers  :  Hence,  that  the  nature  and  difference  of 
both  might  be  examined,  the  double  refradting  prifm  N  P  R  Q_ 
TBS  Plate  IX.  Fig.  17.  was  put  on  the  objedt  A;  and  the  eye 
M  being  in  a  perpendicular  portion  to  the  upper  plane  of  the 
prifm vi&>  NPR Q_,  the  perpendicular  ray  was  oblerved  to 
pafs,  not  thro’  the  moveable  but  the  fixt  image,  according  to 
the  rules  of  ufual  refradlion,  as  linking  the  eye  unrefradted, 
fo  that  the  eye,  the  image,  and  the  objedt,  were  feen  in  the 
fame  line  ;  but,  when  in  the  fame  light  of  the  eye,  the  objedt 
A,  did  alio  exhibit  the  other  image  X,  at  no  fmall  diftance 
from  the  former,  it  was  obferved  that  this  objedt  A,  was  not 
feen  unrefradted  by  means  <5f  the  image  X,  tho’  the  eve  M 
Vol.  I.  O  o  remain- 
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remained  perpendicular  over  the  plane,  and  therefore  this 
unufual  refraction  varies  from  that  received  axiom  in  dioptrics, 
that  a  ray  falling  perpendicularly  on  the  furface  of  a  diapha¬ 
nous  body,  is  not  refraCted,  but  pafifes  unrefrafted:  Again, 
placing  the  eye  in  O,  that  the  ray  from  the  objeCt  A,  coming 
to  the  eye,  might  be  parallel  to  the  lines  R  T  and  QJ3  of  the 
plane  RQT-B,  then  it  appeared,  that  the  rays  were  tranfmit- 
ted  from  the  object  A,  without  refra&ion,  thro’  the  moveable 
image  Z,  the  objeft  A,  the  moveable  image  Z,  and  the  eye  O, 
being  in  the  fame  line 3  and  that  the  lame  objeCt  A,  did  tranlmit 
to  the  eye  O,  remaining  in  the  fame  pofition,  another  Ipecies 
X,  thro’  the  retraced  ray  A  YO  j  whence  it  is  manifeft,  that 
this  unufual  refraction  had  for  its  rule  the  parallel  of  the  fides 
of  this  double  refracting  cryftal,  while  the  ufual  refraction  was 
directed  according  to  the  perpendicular  to  the  furface :  But 
conlidering  that  the  place  of  the  point,  appearing  thro’  the  cry- 
ftal,  cannot  ealily  be  determined,  as  being  only  obvious  in  the 
uppermoftpart;  here  is  lubjoinedthe  method,  whereby  to  find 
its  diverfity,  by  drawing  on  the  fubjacent  table,  a  flreight  line 
thro’  that  point  3  the  place  of  which  line  will  be  determined 
by  one  eye  thro’  this  cryflal,  and  by  the  other  without  the  cry¬ 
stal,  for  let  a  flreight  line  B  G  be  drawn  thro’  the  objed  A  3 
the  eye  being  in  M,  HI)  and  IE  will  appear  the  images  caft 
on  the  upper  furface,  and  it  will  be  obferved  that  the  fixt  image 
H  D  will  be  congruent  to  the  fubjacent  line  BC,  whilft  the  other 
moveable  image  I  E,  tends  towards  R5  but  if  afterwards  the 
eye  be  pofited^in  O,  the  fame  objeCt,  viz.  the  line  B  C,  will 
not  only  be  reprefented  double  by  the  images  K  F  and  L  G, 
but  alfo  the  moveable  image  LG  will  be  congruent  to  the  infe¬ 
rior  line  B  C,  while  the  fixt  image  FK  tends  towards  N.  After 
this  the  ranhor  proceeds  to  determine  the  quantity  of  the  re¬ 
fractions  in  this  body  5  and  he  finds,  after  feveral  trials,  that 
the  angle  of  inclination  is  to  the  angle  of  reffa&ion  as  5  to  3  : 
It  has  been  further  obferved,  that  fome  rays  pafs  unrefra&ed 
even  in  lines  not  perpendicular  to  that  body  5  and  again,  that 
half  the  light  from  the  objefl  is  refraCled  according  to  the  ufual, 
and  half  according  to  the  unufual  refra&ion. 

A  Method  of  making  Sea- Water /treeg  by  M.  Hauton.  PhiL 

Tranf.  E°  67.  p*  2048. 

HT"  HE  fecret  of  making  fea- water  fvveet,  confifls  firfi  in  a 
JL  precipitation  made  with  oil  of  tartar  5  and  then  in  diftil- 

lino  the  lea  water  i  the  furnace  for  this  purpofe  takes  up  but 
53  '  little 
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little  room;  and  it  is  id  made,  that  with  a  little  wood 
or  coal,  twenty-four  pots  of  water  may  be  diftilled  in  a  day  • 
the  worm  is  made  to  pais  thro’  a  hole  out  of  the  ihip,  and  to 
enter  in  again  at  another;  by  which  means,  the  room  the  re¬ 
frigeratory  or  cooler  would  take  up,  as  alfo  the  labour  of  chang¬ 
ing  the  water  isfaved;  to  the  three  preceeding  operations  fil¬ 
tration  is  added,  that  thereby  the  malignity  of  the  water  may 
be  corrected ;  this  filtration  is  made  with  a  peculiar  earth, 
which  is  mixed  and  ftirred  with  the  diftilled  water,  and  which 
at  length  fettles  at  the  bottom.  M.  Hauton  maintains,  that  this 
diftilled  water  is  very  wholeiome,  having  been  given  both  to 
men  and  bealts  without  any  ill  effect,  and  that  that  peculiar 
earth  mixed  with  the  diftilled  water  blunts  the  points  of  the 
volatile  ipirits  of  the  fait,  and  ferves  them  for  fneaths. 

A  new  Urinary  Paftage  into  the  Bladder.  Phil.  Tranf.  N°  6'-. 

p.  2.049. 

A  Dog  was  made  to  drink  a  good  quantity  of  water,  after 
firft  tying  up  his  ureters,  and  emptying  his  bladder;  and 
after  two  hours  the  bladder  was  found  empty,  and  the  ureters 
were  not  obferved  tumid  above  the  ligature;  upon  fuf peeling 
that  this  might  be  owing  to  the  cooling  of  the  inward  parts, 
which  had  been  all  this  while  expofed  to  the  air,  the  incifion 
having  been  made  crofs-wife  after  the  ordinary  manner;  to 
avoid  this  inconvenience,  the  experiment  was  repeated  on  ano¬ 
ther  dog,  by  making  almall  orifice  on  each  fide,  fufficient  for 
finding  and  tying  the  ureters,  and  fqueezing  out  the  urine  out 
of  the  bladder ;  and  then  the  orifices  were  (owed  up  again,  and 
tne  dog  made  to  drink  a  good  deal  of  water;  in  three  hours 
after,  upon  opening  both  the  orifices,  and  preffing  the  bladder 
with  the  hand,  there  lftued  out  of  it  a  good  deal  of  urine,  and 
the  ureters  ieemed  to  be  a  little  fwelled  above  the  ligature. 

Wood  found  under  Ground  in  Lincolnshire,  Phil,  Tranf 

N°  67.  p.  2050. 

TH  AT  fenny  traft,  called  the  ifle  of  Axholme ,  which  lies 
partly  in  Lincolnfhire ,  and  partly  in  Torkfliire ,  and  ex¬ 
tends  'a  considerable  way,  was  anciently  a  woody  country,  as 
appears  from  the  quantity  of  oak,  fir,  and  other  trees  found  in 
tne  Moors  ;  lome  of  thefe  oaks  are  five  yards  in  compafs,  and 
16  yards  long,  others  fmaller  and  longer,  and  near  them  great 
numbers  of  acorns  are  found,  and  the  trees  lie  above  f  foot 
deep;  and  near  their  roots,  which  (till  ftand  as  they  grew,  viz. 
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in  firm  earth  below  the  Moors  ;  the  firs  he  a  foot  or  18  inches 
deeper,  and  are  in  greater  numbers  than  the  oak,  and  many 
of  them  30  yards  long,  and  one  was  taken  up  of  3  6  yards  exclud¬ 
ing  the  top,  lying  aifo  near  its  root,  which  flood  as  it  grew, 
having  been  burnt  and  not  cut  down,  in  the  lame  manner  as 
the  oak.  Mr.  Dugdale ,  in  his  book  of  Draining  the  Fens  m 
England  relates  that  the  inhabitants  had  for  many  years  taken 
up  many  cart-loads  ofthefe  trees  in  a  year  3  and  fays,  that  the 
depth  of  the  Moor  evinces  it  to  have  been  of  feveral  hundred 
■years  Handing,  and  he  thinks  it  had  its  original  from  the  ninth 
dinefs  of  the  tides,  which  flowing  up  Humber  into  Trent ,  left 
in  time  fo  much  filth,  as  to  obftrua  the  currents  of  Idle  and 
Dun,  and  other  rivers  which  were  forced  to  flow  back,  and  lo 
overflow'd  that  hat  country. 

H  Stone-Quarry  near  Maeflricht.  Phil.  1  ranf.  N  67.  p.  205  1. 

WITHIN  a  cannon-fhot  of  Maeflricht  in  a  hill,  is  an 
excellent  quarry,  where  there  are  about  25  fathoms  of 
rock  and  earth  over  head,  it  has  one  entry  on  the  brink  of  the 
river  Maefe,  where  carts  can  pafs  with  great  eafe,  and  unload 
the  Hones  on  the  bank  of  the  river  3  the  quarry  within  lies 
level  or  parallel  to  the  horizon,  and  very  little  elevated  above 
the  river:  It  affords  one  of  the  moft  furprifing profpeds  one 
can  imagine,  when  well  lighted  with  torches 3  for  there  are 
thoulands  of  fquare  pillars  in  large  level  walks,  and  forne 
above  20  foot  high,  and  others  much  higher,  and  all  wrought 
with  fo  much  neatnefs  and  regularity  that  one  would  take  it 
for  a  fubterraneous  palace  :  When  armies  march  this  way,  the 
quarry  ferves  for  an  impregnable  retreat  for  the  people  tha*. 
live  thereabouts,  for  they  convey  thither  their  hories,^  cattle, 
and  moveable  furniture,  till  the  danger  is  over,  and  it  is  capa¬ 
ble  of  flickering  40000  people.  There  is  but  little^  rubbifh 
in  this  quarry,  which  fhews  both  the  goodnefs  of  tne  ftone,^ 
and  the  carefulnefs  of  the  workmen;  and  in  feveral  places  are" 
little  pools  of  water,  which  perhaps  have  been  made  on  pur- 
pofe  for  beaks  to  drink,  and  other  iffes;  for  there  are  no  drop¬ 
pings  oblerved  there,  nor  are  the  walks  wet  under  foot,  only 
rain  gets  in  by  the  air-fliafts,  which,  lor  laving  of  labour,  and 
perhaps  too,  for  making  thefe  pools,  are  let  down  from  luch 
places,  as  are  commonly  pools;  and  fo  the  rain  that  tails  on 
jth-e  higher  ground,  eahly  finds  the  way  thitner. 
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Acid  Juice  of  Pifmires  5  by  Mr.  J.  Wray.  Phil.  Tranf.  N°  <58. 

p.  106$. 


DR.  Hulfe  communicated  the  following  obfervation  to 
Mr.  Wray ,  viz.  that  if  you  lay  bare  an  ant-hill  with  a 
flick,  and  then  throw  cichory- flowers  upon  it,  the  flowers  will 
become  red  as  blood  3  Langham  mentions  this  in  his  Garden  of 
Health ,  but  he  was  not  the  firfl  that  obferved  it  5  Hieronymus 
Iragus  Hi  ft-  Stirp.  I  1.  c.  91.  takes  notice  of  the  fame  thing, 
and  before  him  Otho  Brunsfelfius ,  according  to  John  Baubi- 
VUS  }  but  they  give  no  account  of  the  manner  how  the  flowers 
come  to  be  flained,  which  is  this-  upon  throwing  in  the  cichory- 
flowers  you  will  obferve  the  ants  creep  very  thick  over  them, 
at  which  time  they  let  fall  a  drop,  which,  wherever  it  lights 
produces  in  a  moment  a  large  red  ftain}  and  bruifing  the  ants 
and  rubbing  the  exprefled  juice  on  the  flowers,  hath  the  lame 
effedl  j  and  the  Dr.  thinks  that  the  fmartmg  pain  they  caufe  in 
the  {kin  is  owing  to  this  corroflve  liquor,  rather  than  their 
flinging^  but  to  what  clafs  he  fhould  reduce  this  juice,  he  was 
at  a  lofs }  he  dropt  fpirit  of  fait  and  oilpf  fulphur  upon  the 
flowers  entire  and  unbruifed  without  any  change  of  colour }  but 
any  acid  fpirit  dropped  on  any  blue  flowers  a  little  bruifed, 
will  turn  them  inftantly  red}  he  alfo  put  ialt  cf  tartar  upon 
them,  and  dropped  a  little  fpirit  of  lair,  which  caufed  a  fuffi- 
cient  fermentation,  but  did  not  change  the  colour  of  the 
flowers  in  the  leaft. 

Mr.  Sam.  Fijber  of  Sheffield  communicated  alio  thefe  expe-. 
riments,  viz.  if  you  flir  with  a  flaif  or  other  inflrument  an 
heap  of  ants,  efpecially  horfe-ants,  in  fuch  a  manner  as  to  irri¬ 
tate  them,  they  will  drop  a  liquor  thereon,  which,  it  prefently 
fmelled  to,  will  twinge  the  nofe,  like  new  diflilled  fpirit  of 
vitriol }  which  obfervation,  together  with  this  other,  viz.  that 
oil  or  fpirit  of  vitriol  will  foon  turn  the  fyrup  of  violets,  or  the 
juices  and  tinctures  of  any  other  flowers  of  the  like  colour  to  a 
bright  red,  was  inducement  iufficient  to  be  of  the  opinion} 
that  the  lujuor  of  pifmires  might  be  of  the  lame  nature  with, 
acid  fpirits.  Mr.  Fifher  further  obferved,  that  a  weak  lpirit  of 
pifmires  will  in  an  inflant  turn  borage  flowers  red,  and  that  vi¬ 
negar,  a  little  heated,  has  the  fame  efleft}  that  pifmires,  dis¬ 
tilled  either  by  themfclves  or  with  water,  yield  a  fpirit  like 
that  of  vinegar,  or  rather  like  the  fpirit  of  verdegreafe}  that 
lead  put  into  this  fpirit,  together  with  the  live  animals  them- 
(elves,  or  into  fair  water,  makes  a  good  Sac ch arum  Satio  nix 
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that  iron  put  into  the  fpirit,  affords  an  afhingent  tindlure,  and 
by  a  repetition  a  Crocus,  Martis :  Take  Saccharum  Saturni  thus 
made,  and  diftill  it,  and  it  will  afford  the  lame  acid  fpirit 
again,  which  the  Saccharum  Saturni  made  with  vinegar  will 
not  do,  it  only  yielding  an  inflammable  oil  with  phlegm  with¬ 
out  any  acidity:  Saccharum  Saturni  made  with  verdegreafe 
has  the  fame  effeft,  in  this  refpeft,  as  that  made  with  fpirit  of 
pifmires:  When  you  put  the  animals  into  water  you  muft  ftir 
them,  for  when  irritated  they  will  fpirt  out  their  acid  juice  3 
all  other  animals  except  ants,  that  Mr.  Fijher  ever  diftilled, 
yielded  an  urinous  fpirit. 

Of  the  Julus  yielding  an  acid  Juice,  and  of  the  Bleeding 
of  a  Sycamore  5  by  Dr.  Lifter.  Phil.  Tranf.  N°  68.  p.  2067. 

DR.  Lifter ,  obferving  that  a  pifmire  bruifed  and  fmelt  to, 
emits  a  ftrong  fiery  and  penetrating  favour,  like  the  leaf 
of  the  herb,  call zi  Flammula  by  Botanills,  broken  at  the  nofe, 
found  by  this  means  an  infect,  which  he  fufpe&ed  would  yield 
an  acid  liquor  like  pifmires,  which  is  the  long  and  round- bo¬ 
died  red-coloured  Jullis ,  frequently  found  in  drier  rubbifh,' 
diftinguifhed  from  all  other  Millepedes ,  in  that  their  numerous 
legs  are  as  finall  as  hairs,  and  white,  and  that  in  creeping  tney 
move  like  waves 5  the  body  of  this  Julus  being  bruifed  ltrikes 
the  noftrils  exceeding  fiercely. 

As  to  the  bleeding  of  fycamores  Dr.  Lifter  obferved  at  Not-, 
tingham ,  that  the  wounded  fycamores  never  bled  either  in  No¬ 
vember,  December ,  January ,  February  or  March ,  unlefs  a 
froft  preceeded;  that  froft  did  not  always  fet  them  a-bleed- 
ing  at  the  wounds  made  before  it  came,  tho5  fonietimes  it  did, 
but  upon  its  breaking  up,  or  relenting  very  much,  the  wounds 
either  made  at  that  mftant  of  time,  or  many  months  before, 
never  failed  to  bleed  more  or  lefs  3  that  particularly  on  the 
breaking  up  of  two  great  frofts,  the  former  on  the  third  of 
Jan.  and  the  latter  about  the  middle  of  Feb .  all  the  wounds 
ran  very  plentifully  3  fo  that  Inch  times  may  be  looked  upon, 
as  the  mod  proper  feafon  of  gathering  great  quantities  of  juice 
from  this  tree.  Wounding  fome  fycamores  at  Craven  in  May, 
they  did  not  bleed,  either  the  remaining  part  of  that  month  or 
the  following  months  of  June  and  July ,  but  had  the  orifice  of 
the  wounds,  made  with  a  fmall  auger,  in  a  manner  quite  c lo¬ 
ft  d  up,  fcarce  admitting  a  pigeon’s  feather-  July  30th  he  cut 
out  a  fquare  piece  of  the  bark,  of  about  two  inches,  of  a  large 
snd  well-grown  fycamorc  3  this  wound  began  to  run  next  morn*- 
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Ing  about  nine  o’clock,  fhedding  a  few  drops,  and  drying  un> 
again  about  1 1  •  a  like  incifion  was  made  in  a  young  iycamore 
Aug.  8th,  which  in  like  manner  bled  next  morning,  but  ceaf- 
ed  before  nine  o’clock,  and  it  did  fo  for  two  or  three  days,  and 
then  it  was  totally  dried  up.  Nov.  ill  at  Fork  he  pierced,  and 
otherwife  wounded,  two  fycamores,  growing  in  a  wet  clay,  but 
they  did  not  bleed  till  the  beginning  of  the  following  Feb.  yet 
Mr.*  Wray  afifures,  that  thofe  of  Warewickjhire  bled  copioufly, 
Nov.  i(5,  and  after  that  the  walnut-trees  in  like  manner. 

Of  the  running  of  Sap  in  Trees  5  by  Dr.  Tonge.  Phil.  Tranf 

N°  (58.  p.  2070. 

DR.  Tonge  is  of  opinion  that  trees  and  other  plants  would 
far  better  indicate  the  alteration  of  weather,  as  to  heat 
and  cold,  moillure  and  drought,  than  any  weather-glafifes;  for 
fome  trees  that  ran  tolerably  m  the  forenoon,  were  obferved  not 
to  yield  a  pint  of  fap  in  the  afternoon,  and  yet  the  weather¬ 
glass  continued  at  the  fame  height  all  the  time,  and  tho’  one 
of  them  ran  moil  part  of  the  day,  the  others  cealed  about  one 
or  two  o’clock  in  a  fair,  clear  fun-lhiny  ieafon,  occafioned,  as 
far  as  could  be  obferved  by  a  wefterly  wind,  tho’  that  wind  be 
reputed  mild  and  cherifhing. 

A  Solution  of  a  Chorographical  Problem;  by  Mr.  John  Col¬ 
lins.  Phil.  Tranf.  N°  <5p.  p.  205)3. 

THEdiflances  of  three  obje&s  in  the  fame  plane  being 
given,  as  A,  B,  C  ;  the  angles'made  at  a  fourth  place  in 
the  fame  plane,  as  at  S,  are  obferved :  The  distances  from  the 
place  of  obfervation  to  the  refpedlive  objefts,  are  required. 

The  problem  has  fix  cafes.  Cafe  1.  If  the  flation  be  taken 
without  the  triangle  made  by  the  objedls,  and  in  one  of  its 
fides  produced,  as  at  S  Fig.  18.  Plate  IX.  find  the  angle  ACB  j 
then  in  the  triangle  A  C  S,  all  the  angles  and  the  fide  A  C  are 
known  5  whence  any  one,  or  both  the  diflances  S  A  or  S  C  may 
be  found. 

Cafe  2.  If  the  flation  be  in  one  of  the  fides  of  the  triangle, 
as  in  Fig.  19.  at  S,  then  having  the  three  fides  AC,  C  B,  BA 
given,  find  the  angle  CAB-  then  again  in  the  triangle  SAB, 
all  the  angles  and  the  fide  A  B  are  known,  whence  may  be 
found,  either  AS  or  SB,  geometrically;  if  you  make  the  an¬ 
gle  CAD  equal  to  the  obferved  angle  CSB,  and  draw  BS 
parallel  to  DA,  you  determine  the  point  of  flation  S. 

Cafe 
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Cafe  “■  If  the  three  objefts  lie  in  a  right  line  asACB 
Tia  10  5and  fuppole  it  done,  and  that  a  circle  paffes  thro’  the 
Nation  S,  and  the  two  exterior  objects  A,  B ;  then  is  the  angle 
A  B  D  equal  to  the  obferved  angle  A  S  C  (  by  2 1  3 .  Euc. )  as 
infiftino  on  the  fame  arch  A  D  3  and  the  angle  B  A  D,  in  like 
manner,  equal  to  the  obferved  angle  CS  B;  by  this  means  the 
point  D  is  determined :  join  D  C,  and  produce  the  fame, 
then  a  circle  paffing  thro’  the  points  A,  B,  D,  interfecb  DC 
produced  at  S,  the  place  of  ftation.l 

1  Calculation.  In  the  triangle  A  B  D  all  the  angles  and  the 
fide  A  B,  are  known,  whence  the  fide  A  D  may  be  found : 
Then  in  the  triangle  CAD,  the  two  fides  C  A  and  A  D,  aie 
known,  and  their  contained  angle  CAD  is  known,  whence 
may  be  found  the  angles  CD  A  and  A  CD,  the  compliment 
whereof  to  a  femi-circle  is  the  angle  S  C  A ;  in  which  triangle 
all  the  angles  are  now  known,  with  the  fide  AC  5  wnence 
either  of  the  diflances  S  C  or  S  A  may  be  found. 

Cafe  4.  If  the  flation  be  without  the  triangle,  made  by  the 
obie£ls  the  fum  of  the  angles  obferved  is  lefs  than  two  right  an¬ 
gles  •  both  the  confiru&ion  and  calculation  are  the  fame  as  m 
the  laft  cafe;  only  you  mull  make  one  operation  more 3  having 
the  three  fides  AQCB,  BA  Fig.  a  1 .  thereby  to  find  the  angle 
CAB,  which  add  to  the  angle  BAD,  then  you  have  the  two 
fides,  viz.  A  C  one  of  the  difiances,  and  A  I),  found  as  in  the 
preceeding  cafe,  with  their  contained  angle  C  A  D  given,  to 
find  the  angles  CD  A,  and  A  CD,  whofe  complement  to  a 
femi-circle  is  the  angle  S  C  A  $  now  in  the  triangle  S  C  A,  the 
anple  at  C  being  found,  and  that  at  S  obferved,  and  given  oy 
fupDofition,  the  other  at  A  is  likewiie  known,  as^oemgrhe 
complement  of  the  two  former  to  a  femi-circle,  and  the  fide 
AC  is  given ;  hence  the  diftances  CS  or  AS  may  be  found. 

Cafe  5.  If  the  place  of  fiation  be  at  fome  point  within  the 
plane  of  the  triangle,  made  by  the  three  objeas,  the  confiru c- 
tion  and  calculation  are  the  lame,  as  in  the  iafi  cafe,  omy  that 
infiead  of  the  obferved  angle  A  S  C,  the  angle  ABD  is  equal  < 
to  the  complement  thereof  to  a  femi-circle,  viz.  equal  to  the 
angle  A  S  D,  both  of  them  infilling  on  the  fame  arch  A  D : 
And  in  like  manner,  the  angle  BAD  is  equal  to  the  angle 
D  S  B,  the  complement  of  the  obferved  angle  CS  B;  and  m 
this  cafe  the  fum  of  the  three  angles  obferved,  is  equal  to  four 

right  angles.  .  .  , 

In  thefe  three  latter  cafes,  no  ufe  is  made  ot  the  angle  ob- 

ferved  between  the  two  objcfls,  A,  and  B,  which  are  made 

the 
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tile  bale -line  of  the  conftru&ion  ;  yet  the  fame  is  of  ready  ufe 
for  finding  the  third  diftance,  or  laft  fide  fought,  as  Fig.  22.  in 
the  triangle  SAB,  there  is  given  the  diftance  A  B,  its  oppofite 
angle  equal  to  the  fum  of  the  two  obferved  angles,  and  the 
angle  SAB  found,  as  in  the  fourth  cafe  5  hence  the  third  fide 
or  laft  diftance  S  B  may  be  found  :  And  here  it  may  be  noted, 
that  the  three  angles  CAS,  A  S  B,  S  B  C  are  together  equal 
to  the  angle  A  CB;  for  the  two  angles  CS  B  and  CBS  are 
equal  to  ECB,  being  the  complement  of  SCB  to  two  right 
angles ;  and  the  like  in  the  triangle  on  the  other  fide.  There¬ 
fore*  iSc.  '  ‘ 

Cafe  6.  If  the  three  objects  be  A,  B,  C,  Fig.  23.  and  the 
ftation  at  S  as  before,  it  may  happen,  according  to  the  former 
conftru&ions,  that  the  points  C  and  D  may  fall  clofe  together, 
and  fo  a  right  line  joining  them  will  be  produced  with  uncer¬ 
tainty  ;  in  that  cafe,  the  circle  may  be  conceived  to  pafs  thro’ 
the  place  of  ftation  at  S,  and  any  two  of  the  objects  as  thro* 
B  and  C,  wherein  making  the  angle  D  B  C  equal  to  the  ob¬ 
ferved  angle  A  S  C,  and  BCD  equal  to  the  complement  to 
180  degrees  of  both  the  obferved  angles  in  D  S  B  •  thereby  the 
point  D  is  determined,  thro’  which,  and  the  points  C,  B,  the 
circle  is  to  be  defcribed  *  and  joining  D  A,  produced,  if  need¬ 
ful,  where  it  interfefts  the  circle,  as  at  S,  is  the  place  of  fta¬ 
tion  fought.  This  problem  may  be  ufeful  in  determining  the 
fituation  of  lands  and  rocks,  within  fight  of  three  places  on 
land,  whofe  diftances  are  well  known  ;  or  for  chorographical 
ufes,  &c.  efpeciully,  now  there  is  a  method  ofobferving  angles 
accurately  by  a  telefcope. 

T'he  Tin  Mines  in  Devonfhire  and  Cornwall.  Phil.  TranC 

N°  69.  p.  2096. 

MINERS  fuppofe  that  there  was  a  great  concuffion  of 
the  waters,  in  that  reparation  of  the  waters  from  the 
waters  at  the  creation,  or  at  Noah' s  flood,  or  at  botli  thefe 
times,  by  which  the  furface  of  the  then  earth  was  removed 5 
that  till  then,  the  uppermoft  Loads  or  veins  did  in  rnoft  places 
lie  even  with  the  then  real,  but  now  imaginary  furface  of  the 
earth,  termed  the  Shelf  or  faft  Country ,  or  ground  that  was 
never  moved  by  the  flood;  that  in  this  concuflion  of  the  wa¬ 
ters,  the  furface  of  the  earth,  together  with  the  uppermoft  of 
thele  mineral  veins  were  loofened  and  torn  off,  and  by  the  de- 
feent  of  the  waters  into  the  valleys,  both  th eGre-wt  or  earth  : 
and  thofe  mineral  Bones  or  fragments  thus  torn  off,  called 
Vol.  1.  P  p  -  Shoaf 
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Shoad,  were  by  tbe  force  of  the  waters  carried  beneath  their 
proper  places,  and  from  fome  hills  to  the  bottoms  of  the 
neighbouring  vallies,  and  thence,  by  land-floods,  many  miles 
down  rivers":  Upon  thefe  fuppofitions,  they  proceed  in  train¬ 
ing  a  Load ,  or  tracing  a  vein  of  ore  5  thus,  where  any  mine  is 
futpe&ed  to  be,  they  diligently  learch  that  hill  and  country, 
that  they  may  the  better  know  the  Grfruot  or  earth,  and  the 
flones,  when  they  are  met  with  at  a  diftance  in  the  neighbouring 
valley,  for  mineral  flones  may  be  found  at  five  miles  diflance 
from  their  loads  :  Then  they  carefully  obferve  the  frets  iflade 
in  the  banks  of  rivers  by  any  great  land-flood,  if  haply  they 
can  difcover  any  metalline  flones  in  their  Tides  and  bottoms, 
together  with  the  Cap  of  the  Country ,  that  is  any  earth  of  a 
different  colour  from  the  refl  of  the  bank,  which  is  a  great- 
help  to  dire&them,  which  fide  or  hill  to  fe arch  into :  And 
mineral  flones  are  difcovered,  either  by  their  ponderoufnefs, 
or  porofity,  for  moft  tin-ftones  are  porous,  not  unlike  great 
hones  half  calcined  5  yet  tin  fometimes  lies  in  the  firm  eft 
flones  :  The  third  way  is  by  water,  termed  Vanning ,  which  is 
done  by  pulverizing  the  ftone  or  clay,  or  what  elfe  may  be  luf- 
pecfted  to  contain  any  mineral  body,  and  placing  it  on  a  V aim - 
jng-Jhovel ,  the  gravel  remains  in  the  hinder  part,  and  the  me- 
tat  at  the  point  of  the  ihovel,  by  which,  the  kind,  nature 
and  quantity  of  the  ore  is  gueffed  at :  If  no  Shoad  or  tin-ftones 
be  found  in  thefe  frets,  they  truft  not  to  any  found  in  the  ri¬ 
ver,  it  being  uncertain  whence  the  water  may  have  brought 
them,  efpecially  if  they  are  fmooth,  and  without  afperities, 
fuch  as  are  ufual  in  flones  newly  broken  off 5  then  they  repair 
to  the  Tides  of  thofe  hills  moft  fufpe&ed  to  contain  Loads , 
where  a  little  ftream  of  water  may  be  conveniently  conveyed 
in  a  Leat ,  Gurt,  or  trench,  about  two  foot  over,  and  as  deep 
as  the  ill  elf,  in  which  the  water  runs  for  two  or  three  days, 
and  in  that  time  the  Shoad  is  eafily  difcovered,  the  water 
wafhing  away  the  filth  and  loofer  parts  of  the  earth  from  the 
ftone  •  "if  they  find  any,  they  may  be  affured  of  a  Load ,  or  at 
leaft  a  Squat,  in  the  upper  parts  of  the  hill ;  Squats  are  cer¬ 
tain  diftind  places  in  the  earth,  not  running  in  veins,  differing 
from  Sonneys ,  in  this  only,  that  Squats  are  flat,  Sonueys , 
roundifh :  Sometimes  Shoad  may  be  found  on  the  open  fur  face 
of  the  ground,  thrown  up  by  the  moles,  or  turned  up  by  the 
plough ;  for  by  the  corruption  of  vegetables  and  animals,  fince 
•the  deluge,  the  earth  has  got  a  new  coat,  a  foot  or  more  above 
the  Ihelf,  and  this  is  plainly  feen  by  the  eye  in  every  tin-work  : 
<  -  '  After 
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After  trying  3.11  thefe  ways,  and  no  Shoad  be  found,  the)  mud 
proceed  Dy3  guefs,  and  at  the  foot  or  bottom  of  the  hill  they 
fink  an  E  (fay -hatch,  or  a  hole  about  fix  foot  long,  and  four  foot 
broad,  as  deep  as  the  fhelf;  if  they  find  no  Shoad  before,  or 
when  they  come  to  the  fhelf,  there  is  none  to  be  expe&ed  5  yet 
fometimes  the  Shoad  is  walked  away  clean,  when  they  come 
within  two  or  three  foot  of  the  Load,  and  then  the  Load  is  a 
foot  or  two  farther  up  in  the  hill ;  and  it  is  an  infallible  lule, 
that  the  nigher  the  Shoad  lies  to  the  fhelf,  the  nearer  the  load 
is,  and  on  the  contrary  ;  if  no  Shoad  be  found  in  this  fir  ft  Hatch , 
they  commonly  aicend  about  12  fathom,  and  fink  a  fecond 
Hatch  like  the  former  5  and  in  cafe,  none  appear  in  this,  they 
go  as  many  fathoms  on  each  hand  at  the  fame  height,  and  fink 
there,  and  fo  afeend  proportionably  with  three  or  more  Hatches 
a-breaft,  till  they  reach  the  top  ot  the  hill  5  and  if  none  are 
found  in  any  of  thefe  Hatches,  they  give  over  training  in  that 
hill.  But  if  any  Shoad  be  found  in  any  of  thefe  Hatches ,  they 
keep  their  amending  patches  in  a  direft  line;  and  as  they  ap¬ 
proach  the  Lo$d,  they  leffen  their  firft  proportion  of  12  fa¬ 
thom,  to  fix  or  fewer:  Sometimes  they  may  qver-flioot  a 
L,oad,  that  is,  get  the  upper  fide  of  it,  and  fo  lofe  it;  and  then 
they  fink  nigher  that  Hatch, ,  wherein  the  laft  Shoad  was  found : 
Sometimes,  they  find  two  different  Shoads  in  the  fame  Hatch 
at  different  depths,  then  they  are  affured  that  there  is  another 
Load  above  the  former,  and  in  training  up  to  the  fecond,  they 
may  meet  with  the  Shoad  of  a  third ;  and  fome  tinners  obferve, 
that  feven  Load  may  lie  parallel  to  each  other  in  the  fame  hill, 
and  only  one  Mafler-load,  the  other  fix,  three  of  each  fide, 
being  the  leffer  concomitants;  fo  five  may  lie  in  like  manner, 
and  three  are  common :  .Every  Load  has  a  peculiar  coloured 
earth  or  Grewt,  about  it,  which  isalfo  found  with  the  Shoad, 
and  that  in  greater  quantity,  the  nearer  the  Shoad  lies  to  the 
Load,  and  fo  gradually  leffens  to  about  a  quarter  of  a  mile’s 
diftance,  beyond  which,  that  peculiar  Grewt  is  never  found 
with  the  Shoad:  A  valley  may  happen  to  lie  at  the  feet  ot 
three  feveral  hills,  and  then  they  may  find  three  feveral Deads, 
i.  e .  common  earth,  or  that  loofe  earth  moved  with  the  Shoad 
in  the  concuffion,  but  not  contiguous  to  toe  JjOad  in  its  fiill 
petition,  termed  alfo  the  Run  of  the  Country,  with  as  many 
different  Shoads  in  the  middle  of  each;  ana  heie  the  know¬ 
ledge  of  the  Cafi  of  the  Country,  or  each  hill,  in  ref  pea  of  its 
Gre'ivr,  will  be  very  neceilary,  for  the  furer  training  ot  them, 
one  after  the  other,  as  they  lie  in  order,  according  to  the  pic 

P  p  2  ccediag 
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seeding  rules  of  j EJ] ay-hatches,  for  the  uppermoft  will  dire£l 
you,  with  which  hiii  to  begin  firft:  It  may  happen,  that  after 
they  have  trained  up  the  hill,  inftead  of  a  Load,  they  may 
only  find  a  Lionney  or" Squat,  which  likewife  have  their  Shoad , 
about  two  or  three  fathom  long,  and  half  as  broad;  few  larger, 
moil  of  them  lefs;  thefe  Bonneys  or  Squats  communicate  with 
no  other  Load  or  vein,  neither  do  they  fend  forth  any  of  their 
own,  being  diftinft  of  themfelves,  without  running  out  into  in¬ 
numerable  firings,  and  they  may  fink  into  the  Shelf  five  or 
fix  fathom  and  there  terminate;  thefe  Squats  are  wrought  with 
good  advantage,  nor  is  their  tin  of  the  worft  fort. 

The  art  and  manner  of  digging  up  the  ore  is  eafy  in  refpe& 
of  training  ;  for,  when  they  have  found  the  Load ,  the  lafi: 
JEffay -hatch  is  then  termed  a  Lin-Jhaft ,  or  ! Tin-hatch ,  which 
they  fink  down  about  a  fathom,  and  then  leave  a  little  long 
fquare  place,  called  a  Shamble ;  and  fo  continue  finking  from 
caft  to  cafi,  that  is,  as  high  as  a  man  can  conveniently  throw 
up  the  ore  with  a  fhuvel,  till  they  find  either  the  Load  grow 
final],  or  degenerate  into  fome  fort  of  weed,  of#which  there  are 
many,  as  Mundic  or  Mdxy,  a  corruption  of  marcafite,  white, 
yellow,  and  green ;  Daze  a  kind  of  glittering  ftone  enduring 
the  fire,  white,  black,  and  yellow;  iron  mould,  black  and 
rufiy ;  Caul ,  which  is  red,  differing  both  from  marcafite  and 
fpar,  and  enduring  the  fire;  Glifter,  which  is  blood-red,  and 
black :  Then  they  begin  to  drive  either  eafi  or  weft,  as  the 
gooclnefs  of  the  Load ,  or  conveniency  of  the  hill  invite;  and 
this  they  call  a  Drift ,  three  foot  over,  and  (even  foot  high  for  a 
man  to  ftand  upright  and  work  in,  and  if  the  Load  be  nqt 
broad  enough,  as  lome  are  fcarce  half  a  foot,  then  they  ufuaily 
break  down  the  Deads ,  or  that  part  of  the  Shelf  containing  no 
metal,  but  enclosing  the  Load  like  a  wall,  and  after  that 
they  begin  to  rip  the  Load  itfelf:  The  inftruments  commonly, 
tiled  in  mines  for  ripping  the  Loads ,  breaking  the  Deads ,  and 
landing  both  the  ore  and  Deads,  are  1.  A  Seek  or  Corn ifo  Lub¬ 
ber,  that  is  double  pointed,  of  8  or  10  pound  weight,  Iharpen- 
ed  at  both  ends,  well  fieeled,  and  bored  in  the  middle;  it  may 
lafi  in  a  hard  country,  half  a  year,  but  muft  be  new  pointed 
every  fortnight  at  leaft.  2.  A  flat-headed  Sledge,  from  10  to 
20  pound  weight,  which  lafts  abbve  feven  years,  if  new  order¬ 
ed  once  a  quarter.  3.  Four  fquare  Gadds,  or  wedges,  of  two 
pound  weight,  well  fieeled  at  the  point,  will  lafi  two  or  three 
days  a- week,  and  then  muft  be  fnarpened.  4,  Ladders , 
5.  Wheel  f  arrows  t  for  carrying  the  Deads  and  ore  out  of  the  ( 
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'Drifts  or  Adits  to  the  Shambles :  There  are  two  fhovel-men, 
and  three  beele-men  which  are  as  many,  as  one  Drift  can  con¬ 
tain  5  the  beele-men  rip  the  Deads  and  ore  5  the  ihovel-men 
carry  it  off,  and  land  it,  by  calling  it  up  with  ihovels,  from 
one  fhamble  to  another  5  unlefs  there  be  a  Winder  with  two 
Keebles ,  which  are  great  buckets  like  barrels  with  iron-hoops, 
one  of  which  comes  up  as  the  other  goes  down  :  It  is  generally 
obferved,  that  molt  of  the  tin-loads  run  from  weft  to  eafl,  and 
then  they  conftantly  dip  towards  the  north  $  iometimes,  they 
underlie ,  that  is,  flope  down  towards  the  north,  three  foot  in 
eight  perpendicularly  3  which  mull  be  obferved,  in  order  to 
know  where  to  link  an  air-ihaft^  yet  in  the  higher  mountains 
of  Dartmoor ,  there  are  lome  confiderable  Loads  which  run 
north  and  iouth,  and  thefe  underlie  towards  the  eaft :  Four  or 
five  Loads  may  run  parallel  to  each  other  in  the  fame  hill,  and 
yet,  which  is  rare,  meet  together  in  one  Hatch ,  as  it  were  in  a 
knot,  which  well  tins  the  place  3  and  fo  they  feparate  again, 
and  keep  their  former  diftances;  fuch  a  knot  was  wrought  on 
Hingfton ,  a  known  mineral-down  or  common  in  -Cornwall:  The 
breadth  ol  Mafier-loads  may  generally  be  from  three  to  feven 
foot  broad,  feldom  larger,  unlefs  in  fome  places,  or  where  ie- 
veral  Loads  may  chance  to  make  a  knot,  or  fend  forth  firings 
or  veins  3  neither  do  they  retain  their  ufual  breadth  in  all  parts  3 
for  they  may  be  fix  foot  in  one  place,  and  not  two  in  another, 
nay,  fometimes,  l'carce  half  an  inch  over  3  but  that  is  to  be 
underflood  of  firings  and  the  narrowefl  places  of  the  concomi¬ 
tant  ones  :  The  Load  is  ufually  in  a  hard  rocky  country,  made 
up  of  metal,  fpars  and  other  weeds,  and  as  it  were  ail  along  a 
continued  rock,  with  many  veins  and  joints,  as  they  call  them  • 
but  in  fome  iofter  countries,  the  tin  may  lie  in  a  fofter  confif-. 
tence,  as  in  clay  in  a  manner  petrified :  In  moll  places  they 
meet  with  water,  at  the  depth  of  fome  feet  from  the  Loady 
furface5  in  other  places,  not  at  the  depth  of  feveral  fathoms  • 
it  runs  commonly  thro*  the  heart  of  the  Load. :  When  they  find 
the  water  begin  to  annoy  them,  they  defeend  to  the  bottom  of 
the  hill,  and  begin  there  a  Drift  or  adit,  icarce  halffo  big  as 
that  of  the  Load,  and  work  it  on  a  level,  till  they  come  up^  to 
the  Load  3  but  if  they  have  not  the  conveniency  of  an  adit,  or  if 
they  pafs  the  level  of  one  that  is  made,  they  are  forced  to  draw 
the  water  up  with  a  Winder  and  Keebles ,  or  leathern-bags, 
pumps  or  buckets  to  the  level  of  the  adit:  It  is  obferved,  that 
if  they  have  water,  they  never  want  air,  either  for  breathing, 
or  for  their  candles  to  burn  3  yet  fometimes  in  a  foft  clayey 

country. 
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country,  the  air  is  fo  much  condenfed,  that  it  becomes,  in  a 
manner,  a  damp,  and  requires  an  air-fhaft  for  vent  5  which 
clamps  are  fometimes  encreafed  by  working  the  Mundic  with 
the  ore  :  If  the  country  be  not  Arong  enough  to  fupport  its  own 
weight,  they  underprop  the  Drifts  with  Stemples  or  Wall-plates , 
placed  much  like  a  carpenter’s  fquare,  on  the  one  fide  and  over 
head :  In  order  to  know  the  courfe  of  the  load,  to  bring  an 
adit,  or  fink  an  air-lhaft,  the  ufe  of  the  dial  is  needful,  termed 
dimming  and  Dialling ,  and  is  thus  performed  5  a  Ikilful  per¬ 
son  firtt  fattens  the  end  of  a  long  line  at  a  known  place,  and 
then  exactly  obferves  the  point  at  which  the  needle  of  his  dial, 
or  compafs  retts,  and  at  the  next  flexure  in  the  adit  makes  a 
mark  on  his  line,  by  a  knot,  or  otherwife,  and  fets  his  dial 
down  again,  and  there  like  wife  notes  down  that  point  at  which 
the  needle  ftands  at  the  fecond  flation  5  and  thus  he  proceeds 
from  one  turning  to  another,  ftill  marking  down  the  points, 
and  making  knots  on  his  line,  till  he  comes  to  the  intended 
place  5  he  then  repeats  above  ground,  what  he  had  done  be¬ 
low,  and  his  dial  and  line  dire <51  him,  till  he  comes  exa&ly 
over  the  place  where  he  ended  in  the  mine. 

The  manner  of  drefling  tin  is  this,  after  the  ore  is  landed, 
and  the  greater  Hones  broken  at  the  top  of  the  mine  by  the 
ihovel-men,  it  is  brought  on  horfes  to  the  flam  ping  or  knock¬ 
ing  mills,  and  unloaded  at  the  head  of  the  Pafs ,  that  is,  two 
or  three  bottom-boards  with  two  fide  boards  Hope- wife,  in 
which  the  ore  Hides  down  into  the  coffer,  which  is  a  long  fquare 
box,  of  the  firmed;  timber,  three  foot  long,  and  1  j  over  3  but 
to  prevent  the  ore’s  tumbling  down  all  at  once,  there  is  a  Hatch 
near  the  lower  end  of  the  Pafs,  that  is,  a  crofs  board  to  xceep 
up  the  ore  5  beneath  that  comes  in  the  cock  water  in  a  trough 
cut  in  a  long  pole,  which,  together  with  the  ore,  falls  down 
into  the  coffer,  in  which,  the  three  ufual  lifters,  placed  be¬ 
tween  two  ftrong  broad  Zones,  with  two  braces,  or  crois-pieces 
on  each  fide  to  keep  them  fteady,  like  a  frame,  with  Stamper- 
heads  of  iron,  weighing  about  30  or  40  pound  a-piece,  xerve 
to  break  the  ore  in  the  coffer  3  th Differs  are  about  eight  foot 
long,  and  -§•  foot  fquare  of  heart  of  oak,  with  as  many  m- timbers 
or  guiders  between  them,  and  are  railed  up  in  order  by  double 
the  number  of  Tappets ,  fattened  to  as  many  Jims,  palling  dia¬ 
metrically  thro’  a  great  beam,  turned  by  an  over-ihot  water** 
wheel,  on  two  boulfters,  which  Tappets  exaftly  and  with  eafe 
meet  with  the  tongues,  fo  placed  in  the  Lifters ,  as  that  they 

quickly  Hide  from  each  other,  luffering  the  Lifters  to  fall  with 

great 
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great  force  on  the  ore,  thereby  breaking  it  into  fmall  fand, 
which  is  walhed  out  by  the  cock-water  thro’  a  brals  grate, 
with  many  holes,  and  placed  within  two  iron  bars,  at  one  end 
of  the  coder,  into  the  Launder ,  a  trench  cut  in  the  floor,  eight 
foot  long,  and  ten  foot  over,  flopt  at  the  other  end  with  a  turf, 
fo  that  the  waters  run  away,  and  the  ore  finks  to  the  bottom, 
which,  when  full,  is  taken  up  and  emptied  with  a  ihovel :  The 
Stamping-mill  is  thus  contrived  to  go  two  hours  or  more,  after 
they  give  over  attendance  on  it,  there  is  a  'filler  fattened  with¬ 
out  at  one  end  to  the  Slew  or  ‘Ponder yi.  e.  the  loo fe  and  extreme 
part  of  the  trough  that  conveys  the  ftream  to  the  mill- wheel  £ 
and  at  the  other  end  is  tied  a  Ihort  rope,  with  a  crofs  flick  at 
its  extremity,  hitch’d  trap-wife  at  both  ends  under  two  little 
pins,  fattened  in  the  Zones  for  that  purpofe  5  there  is  another 
pin  fet  in  one  of  the  Lifters ,  at  fuch  an  exaft  height,  that  if 
there  be  no  ore  in  the  coffer  to  keep  that  Lifter  high  enough, 
the  pin  in  defcending  knocks  out  the  water,  and  carries  k  quite 
over  the  mill-wheel  5  fo  that  when  the  coffer  is  emptied,  the 
mill  flops  of  itfelf:  The  Launder  is  divided  into  three  parts, 
the  forehead,  the  middle,  and  the  tail ;  the  ore  that  lies  in  the 
forehead,  that  is,  within  1  \  foot  of  the  grate,  is  the  bell  tin* 
and  is  taken  up  in  a  heap  a -part,  and  the  middle  and  tails  in 
another  heap,  and  accounted  the  worfl :  The  latter  heap  is 
thrown  out  by  the  I’r ambling-huddle,  which  is  a  long  fquare 
tie  of  boards  or  flare,  about  four  foot  deep,  fix  long,  and  three 
over,  in  which  a  man  Hands  bare-footed  with  a  'Trambling- 
fhovel  in  his  hand  to  call  up  the  ore,  about  an  inch  thick,  on 
a  long  fquare  board  jutt  before  him,  and  as  high  as  his  watte, 
called  the  Buddle-head ,  and  with  the  edge  of  his  fhovel  he 
cuts  and  divides  it  length-wife  about  inch  alunder,  and  in 
thefe  divifions  the  water  coming  gently  from  the  edge  of  an 
upper  plain  board,  carries  firft  away  the  filth  and  lighter  part 
of  the  prepared  ore,  and  then  the  tin  immediately  after,  all  fal¬ 
ling  down  into  th e  Buddie,  where,  with  his  bare  feet,  he  flroaks 
and  lmooths  it  a-crofs,  that  the  water  and  other  heterogeneous 
matter  may  without  any  left  pafs  away  the  quicker:  When 
this  Buddie  is  full,  it  is  taken  up,  here  again  dillinguifhing  the 
forehead  from  the  middle  and  tails,  which  are  trambled  or 
walked  over  again 5  but  the  forehead  of  this,  together  with 
the  forehead  of  the  Launder ,  are  trambled  in  a  fecond  Buddie  } 
and  the  forehead  of  this,  being  likewife  feparated  from  the  two 
other  parts,  is  carried  to  a  third,  but  Drawing-buddle ,  which 
differs  from  the  rett  only  in  this,  that  it  has  no  tie,  but  only  a 
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plain  llopifig-board,  on  which  it  is  once  more  walked  with  the- 
5 trambling-Jhovel,  and  the  ore  is  then  named  Black-tin,  i .  e . 
fueh  as  is  completely  ready  for  the  Blowing- boufe :  There  is 
another  way  more  curious,  termed  Sizing  inftead  of  a  Drawing* 
Buddie  they  ufe  a  hair-fieve,  with  which  they  lift  it,  throwing 
what  remains  in  the  fieve  into  the  tails,  and  then  that  ore  is 
new  tr ambled  $  after  the  fecond  tr ambling  the  forehead  in  the 
fecond  Buddie  is  taken,  and  dilved ,  that  is,  fhaken  in  a  canvas- 
fieve  in  a  large  tub  of  water,  fo  that  the  filth  runs  over  the 
rim  of  the  fieve,  leaving  the  Black-tin  behind,  which  is  put 
up  into  hogfheads,  that  are  covered  and  locked  till  the  next 
blowing :  The  tails  of  both  Buddies ,  after  two  or  three  tram - 
blings ,  are  caft  out  into  the  firfi  Stroke  or  "fye,  which  is  a  pit 
made  exprelly  to  receive  them,  together  with  what  over-fmall 
tin  may  elfe  wafii  away  in  ISranibling ;  there  are  commonly 
three  or  four,  one  after  another,  containing  two  forts  of  tin, 
the  one,  which  is  too  fmall,  and  the  other,  which  is  too  great, 
and  this  latter  is  new-ground  in  a  Craze-mill,  every  way  re fe in¬ 
kling  a  Grift-mill  with  two  Hones,  the  upper  and  the  nether, 
and  after  that  it  is  t rambled ;  the  former,  by  reafon  of  its  ex¬ 
ceeding  fmallnefs,  is  dreffed  on  a  Reeky  a  frame  made  of  boards 
about  3  f-  foot  broad  and  6  long,  which  turns  upon  two  iron 
pegs,  inferted  into  two  polls  at  both  ends,  and  may,  like  a  Cra - 
die,  be  eafily  moved  either  way,  with  the  iliovel  and  water. 

The  manner  of  blowing  tin. - —  The  tin-kiln  is  four 

Iquare,  and  at  the  top  is  a  large  Moor  Hone,  about  6  foot  long 
and  four  broad,  in  the  middle  is  a  hole  about  f  foot  diameter  3 
this  Hone  ferves  for  a  head  or  cover  to  another  like  it,  and 
placed  about  a  foot  beneath  it,  but  not  fo  long  by  half  a  foot 
as  the  upper,  becaufe  it  muH  not  reach  the  innermoH  or  back 
part  of  the  wall,  which  is  the  aperture  for  the  afeent  of  the 
flame  from  a  fmaller  place  below,  where  a  Hrong  fire  of  furze 
is  confiantly  made 5  the  fore-part  is  like  a  common  oven  : 
When  they  perceive  much  Mundic  in  their  tin,  which  fpoils  it- 
by  making  it  brittle  and  hard,  and  not  malleable,  they  burn 
away  this  "weed  in  the  kiln  after  the  following  manner  3  when 
the  kiln  is  thoroughly  heated,  the  Black-tin  to  be  burnt  is  laid 
on  the  top-Hone,  and  is  caH  down  at  the  iquare  hole  upon  the 
fecond  or  bottom  Hone,  as  much  as  will  cover  it  all  over  about 
three  or  four  inches  thick  $  then  the  hole  at  the  top  is  imme¬ 
diately  covered  with  green  turf,  that  the  flame  may  reverberate 
the  Hronger  5  and  a  rake-man  with  an  iron  coal- rake  conflantly 
fpreads  and  moves  the  tin,  that  the  Mundic  may  be  upper- 

in  oH, 
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moft,  and  fo  burned  away,  which  is  infallibly  known  to  be 
done  by  the  yellow  flame,  and  by  the  diminution  et  the  flench, 
for  while  the  Mundic  burns  the  flame  is  exceeding  blue*  after 
that,  it  is  thrown  down  with  the  rake,  at  the  aperture  behind,, 
into  the  open  fire,  being  fucceeded  by  a  new  lupply  of  tin  fioni 
above ;  now  when  the  fire-place  becomes  full  of  tin,  coals* 
and  afhes,  they  are  all  raked  out  at  a  little  fquare  hole  on  one 
fide,  „ear  the'back,  where  the  ore,  fiery  hot  and  red,  lies  in 
the  open  air  to  cool,  for  which  it  will  take  three  days,  becaufe 
of  the  coals  that  lie  hid  in  it  •  but  in  cafe  they  cannot  wait  fo 
long,  then  it  is  quenched  with  water,  and  it  becomes  like 
mortar ;  and  it  muft  be  new  tr  ambled  or  wafhed  before  it  is 
put  into  the  furnace,  which  is  no  other  than  an  Alman  Furnace . 
Moor-tin ,  fuch  as  is  dug  up  in  Moors. ,  runs  or  melts  beft  with 
Moor-coaly  ebarked ;  but  the  tin  which  lies  in  the  country, 
runs  beft  with  an  equal  proportion  of  charcoal  and  peat,  or 
Moor-coalt  for  the  firft  running;  but  when  the  flags  are  re¬ 
melted,  then  charcoal  is  ufed:  When  all  is  melted  down  and 
fg-mgltgd,  there  fometimes  remains  a  different  flag  in  the 
bottom  of  the  float,  termed  Mount- eggy  which  is  generally  an 
iron  body,  tho’  of  a  tin  colour,  as  appears  by  applying  on&. 
of  the  poles  of  a  load- (tone  to  it. 

Of  the  Bleeding  of  Trees,  and  the  Circulation  of  the  Sap  5 
Z)r.  Lifter.  Phil.  Tranf.  70.  p.  2 1  i<L 

FEB.  ift,  it  was  froft,  and  the  wind  at  north,  which  conti¬ 
nued  to  the  7th  in  the  morning,  when  the  wind  came 
about  to  the  fouth*eaft,  and  the  weather  broke  up  apace,  yet 
the  fycamores  did  not  bleed  all  this  while,  tj.il  the  7th  about 
noon,  when  they  bled  very  freely,  both  at  the  twigs  and  body  5 
at  the  fajne  time  he  ftruck  the  hawthorn,  hazel,  wild-roie, 
ooofeberry-bufh,  apple-tree,  cherry-tree,  blather-nut,  apricock* 
cherry-laurel,  vine,  walnut,  yet  none  of  them  bled  except  the 
laft,  and  that  but  faintly,  in  comparifon  of  the  fycampre.  In 
all  the  monuments  of  antiquity,  collected  with  fo  great  lnduftry 
by  FUnVy  few  inftances  of  this  kind  are  to  be  found;  and 
among  thefe  few  is  one,  recorded  with  two  or  three  remark¬ 
able  circumftances;  for  he  tells  us,  that  the  ancient  phyhcians, 
when  thev  had  a  mind  to  draw  the  juice  of  the  mulberry-tree, 
were  won't  to  ftrike  it  only  fkin-deep,  and  that  about  two  hours 
after  fun-rifing;  this  experiment  he  repeats  twice  over  as  a 
iurpnfing  phenomenon;  lib.  16.  cap.  38.  mirurriy  hic  (cortex) 
in  moroy  mdic'is  fuccum  quaerentibus ,  fere  hor*  dtetjectwda,  la- 
vol.  1.  f  da  r-i* 
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fide  ineuffus  manat ,  altius  fraffius,  Jiccus  videtur.  Lib.  25.  c.  j, 
Mora  in  /Egypt  0  &  Cypro  fui  generis,  ut  diximus ,  largo  fucco 
abundant ,  fummo  cortice  dcfquamato  j  altiore  plaga  ficcantur , 
tnirabili  naturd  *  it  is  furpridng,  fays  he,  that  the  bark  of  the 
mulberry-tree,  when  phydcians  would  have  its  juice,  fhould, 
upon  its  being  ftruck  with  a  ftcne,  and  two  hours  after  fun- 
rifing,  run,  and  thar,  by  ftriking  deeper,  it  fhould  not  give  one 
drop.-  Again,  there  are,  as  we  faid,  peculiar  mulberry-trees 
in  Egypt  and  Cyprus ,  which,  upon  peeling  off  the  outmofl  coat 
of  the  bark,  yield  a  plentiful  juice,  but,  by  a  deeper  wound, 
become  quite  dry,  this  is  fomething  extraordinary.  The  wea¬ 
ther  changing  from  a  white  froft,  the  following  experiments 
were  made  on  the  fycamore,  walnut  and  maple  5  a  twig  cut 
afunder  would  bleed  very  freely  from  that  part  remaining  to 
the  tree*  and  the  feparated  part  would  be  entirely  dry,  tho* 
held  with  the  cut  extremity  downwards,  and  a-flopep  but  if  it 
was  never  fo  little  tipt  with  a  knife  at  the  other  end,  in  that 
pofition  it  would  immediately  be  moifl  at  both  extremities  5 
but  held  perpendicularly  it  would  bleed  without  tipping :  A 
twig  cut  off  late  in  the  afternoon,  the  weather  being  warm, 
would  difcover  no  moiibure  from  any  part*  and  thefe  experi¬ 
ments  were  repeated  feveral  times  with  the  fame  fuccefs  on  all 
t  he  afore  laid  trees. 

Poles  of  maple,  fycamore,  and  walnut  cut  down  in  open 
weather,  and  brought  within  the  warmth  of  the  fire,  did  bleed 
in  an  inflant;  alfo  willow,  hazel,  cherry,  wood-bine,  blather- 
nut,  ^ine,  elder,  barberry,  apple-tree,  ivy,  &c.  Briar  and 
rafpberry  were  more  obflinate  $  afh  utterly  refufed,  tho’  heat¬ 
ed  -  branches,  that  is,  poles  with  their  tops  uncut,  bleed  alfo 
when  brought  to  the  fire  5  but  feem  not  fo  freely  to  drink  up 
their  fap  again,  when  inverted,  as  when  made  poles  j  $he  fame 
willow-poles  left  all  night  in  the  grals-plot,  and  brought  next 
day  to  the  fire,  bled  a-frelh :  A  hard  ligature  made  within  a 
quarter  of  an  inch  of  the  end  of  a  wood-bine  rod  did  not  hinder 
its  bleeding,  when  brought  within  the  warmth  of  the  fire: 
Maple  and  willow  poles,  &c.  quite  bared  of  bark,  and  brought 
to  the  dre,  will  fhew  no  moiflure  in  any  part:  A  barberry  or 
pipridge  pole  bared  of  its  bark,  and  brought  to  the  dre,  dilco- 
vered  moilfure  from  the  more  internal  circles,  tho’  not  from 
the  external :  Maple  and  willow  poles  half  bared  of  bark  bleed 
by  the  dre,  from  that  half  of  the  circles  under  the  remaining 
bark:  Maple  and  willow  poles,  fplit  in  two  and  planed,  difco- 
vered  moifture  on  the  extremities,  but  none  on  the  planed 
■  .  tides : 
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fides:  A  pole  of  willow  bent  into  a  bow  will  bleed  freely :  If 
you  feal  up  with  wax  one  or  both  ends  ot  the  pith  of  a  willow 
pole,  it  will  notwithstanding  bleed  freely  by  the  warmth  of 

the  fire.  _  *  #  . 

Dr.  lifter  is  of  opinion,  that  there  is  a  circulation  of  the  lap 
in  trees  ;  firft,  becaufe  plants  have  veffels  analogous  to  thofe  in 
animals,  as  is  very  plain  in  fuch  plants,  whofe  juice  is  either 
white,  red,  or  faffron-coloured  ;  fecondly,  becauie  there  are 
many  plants,  and  particularly  lettice,  wiid-baftard,  lafiron,  and 
celandine,  whofe  juice  feems  to  be  in  continual  motion,  flowing 
at  all  times  freely,  like  the  blood  of  animals  upon  incifion. 


Of  an  early  Swarm  of  Bees  ;  as  alfo  concerning  Cyder  ;  the 
SDefcent  of  Sap  •  and  the  Seafon  of  tr an fpl anting  Vegetables  5 
by  Mr .  Rich.  Reed.  Phil.  Tranf.  N°  70.  p.  2128. 


MR.  Reed  obferved  a  Swarm  of  Rees  on  the  9th  of  March , 
which  is  very  uncommon,  tho’  that  day  happened  to  be 
very  fair,  for  otherwile  they  never  fwarm  till  the  middle  of 
May ;  and  this  extraordinary  inftance  might  be  owing  to  their 
poverty,  which  drew  a  part  of  them  abroad  to  feek  their  for- 
nines,  before  their  whole  Rock  of  provifions  Should  be  con- 

fumed.  .  . 

Mr.  Reed  recommends,  for  improving  Cyder  both  in  flavour 
and  tin&ure,  a  new  calk,  made  of  timber  well  feafoned,  for 
otherwife  it  may  quite  fpoil  it  5  he  often  tried  it,  and  found  that 
fort  of  calk  to  heighten  the  Cyder :  The  belt  Cyder  he  ever  had 
was  red-ftreak  grafted  on  a  gennet-moyle-flock :;  for  as  tnofe 
kinds  do  beft  agree,  and  the  trees  fo  grafted  do  feidom  canker, 
as  the  old  red-flreak  do  on  a  crab-flock,  fo  the  fruit  is  far 
more  delicate  and  mild,  and  when  ripe,  both  rich,  large,  and 
good ;  and  the  Cyder  is  fmoother,  and  is  not  fo  ftrong  and  har/h, 
as  that  ingrafted  on  the  crab,  and  requires  lets  mellowing 
before  making,  the  flock  in  fome  degree  altering  and  correct¬ 
ing  the  nature  of  the  fruit;  for,  as  an  apple,  grafted  on  a  crab, 
acquires  an  acrimony  and  fpirit  •  fo  a  crab,  of  which  the  red- 
Break  is  a  fpecies,  grafted  on  an  apple,  gains  a  certain  nuld- 
nefs  and  foftnefs. 

In  order  to  prove  that  the  lap  defcends  in  winter,  it  has  been 
obferved,  that  the  graft  can  either  fpoil  or  improve  the  flock, 
and  even  change  the  very  nature  and  manner  of  the  growth  oi 
the  root  in  the  earth,  which  mud  be  owing  to  the  deicent 
of  its  fap  thither;  and  it  has  been  found,  that  crab-flocks 
grafted  with  fome  forts  of  fruit  in  an  unkindly  foil,  will  all  ot 

O  c\  2  them 
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them  canker,  not  only  in  the  graft,  but  alfo  in  the  (lock  ;  but 
if  with  a  fruit  to  which  the  foil  is  kindly,  they  will  all  heal* 
and  fo  become  trees 5  and  further,  that  if  you  graft  20  wild 
pear-ftocks  with  the  fame  fort  of  pear,  and  20  with  another, 
the  roots  of  the  former  will  each  of  them  grow  alike,  and  juft 
fo  will  be  the  cafe  in  the  latter;  this  diverfity,  in  the  manner 
of  the  growth  of  the  root,  muft  arife  from  the  grafting,  and 
iconfequently  from  the  deicent  of  the  fap :  And  the  knowledge 
©f  this  circulation  is  very  important;  for  if  the  fap  returns  not, 
then  trees  may  be  pruned  in  any  time  of  the  year  without  lofs 
pf  fap,  which  is  their  blood,  and  that  wherein  their  life  confifts. 

Mr.  Reed  never  began  to  plant  till  Valentine's  day,  and  he 
preferred  late  to  early  planting,  and  farther  obferved,  that  win¬ 
ter  cold  kills  more  than  fummer  drought,  tho’  it  is  imputed  to 
the  drought,  becaufe  they  languifh  till  fummer,  and  then  die ; 
but  they  receive  the  fatal  ftroke  by  the  winter  cold :  Stocks 
are  either  taken  from  woods  or  nurferies,  and  in  either  place 
they  lie  warm ;  if  you  therefore  tranfplant  them  in  October , 
they  are  all  of  a  fudden  expofed  to  an  open  air,  and  to  a  long, 
and  perhaps,  cold  winter,  which  they  are  unable  to  bear ;  be¬ 
sides,  _  you  may  fecure  them  againft  drought,  by  watering  and 
.covering  the  ground,  to  keep  it  cool ;  but  there  is  no  fence 
againft  froft,  which  often  gets  into  the  roots,  and  kills  them, 
Fo  that  they  never  fpring ;  and  if  they  do,  yet  poorly,  and  they 
die  in  the  fpring ;  or  if  they  furvive,  as  many  do,  yet  they  come 
on  very  {lowly  5  for  cold  dries  up  both  wood  and  bark  in  fuch 
%  manner,  that  they  cling  together,  and  hinder  the  afcent  of  the 
fap  from  the  root,  which  on  that  account  runs  out  below  into 
fuckers,  and  the  tree  grows  dry,  and  turns  red;  all  which 
fhew  an  obftru£fion  of  the  fap ;  in  which  cafe,  the  bark  muft 
be  loofened:  Now,  on  the  other  band,  if  the  fummer  prove 
moift,  the  danger  of  late  letting  is  over,  and  they  will  thrive 
and  come  forward  apace ;  and  if  not,  they  always  keep  green 
and  frefh,  being  maintained  in  life  and  verdure  by  the  lap 
they  receive  in  the  beginning  of  the  fpring,  before  they  are 
tranfplanted :  In  tranfplanting,  let  the  roots  be  preferved  and 
fet  as  large  as  poffible;  for  the  larger  the  root,  the  ftronger  it 
is,  and  contains  more  fap,  and  consequently  the  growth  of  the  tree 
is  the  more  promoted ;  tho5  fome  planters  affirm,  that  roots  cut 
fhort  fucceed  bell,  as  fending  forth  new  roots,  which  draw  fap 
and  nourishment  well ;  and  it  is  obferved,  that  moyles  let 
on  flips  that  have  no  roots,  come  fooner  to  a  tree  ;  and  that  a 
moyle  tranfplanted  after  taking  root,  does  not  live  fo  certainly, 
nor  thrive  fo  well,  as  a  Hip  newly  fet.  Some 
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Some  Obfervations  on  Colours  and  Dyes ;  by  cDr .  Lifter,  Phil. 

Tranf.  N°  70.  p.  2132. 


THERE  arc  two  things  chiefly  aimed  at  in  the  inquiry 
into  Colours  ;  the  one,  to  encreafe  the  Materia  tin£ioria> 
or  number  of  dying  materials,  and  the  other  to  fix  thofe  colours 
cither  already  known  or  hereafter  to  be  difeovered  :  As  to  the 
firft,  animals  and  vegetables,  befides  other  natural  bodies, 
may  furnilh  great  plenty  ;  and  in  both  thefe  kinds,  fome  co¬ 
lours  are  apparent,  as  the  feveral  colours  of  flowers,  the 
juices  of  fruits,  &c.  and  the  fanies  of  animals  5  others  are 
latent,  and  difeovered  by  the  effe&s,  the  feveral  forts  of  falts 
and  other  things  may  have  upon  them :  Mr  ."Boyle  gives  feveral 
inftances  of  the  apparent  colours  of  vegetables  and  animals,  and 
the  various  effe&s  of  different  falts  in  changing  them  from  one 
colour  to  another  5  acid  falts  heighten  the  colours  of  flowers 
and  berries,  that  is,  according  to  Mr.  Boyle's  experiments, 
they  imake  the  infufions  of  pomgranat-flowers,  red-rofes,  clove- 
gilly-flowers,  meferion,  peafe-bloom,  violets,  cyanus-flowers, 
of  a  fairer  red,  as  alfo  the  juices  of  the  berries  of  Ligufirumy 
black  cherries,  buck-thorn  berries 5  and  acid  falts  make  no 
great  alterations  on  the  white  flowers  of  jeffamin  and  fnow- 
clrops :  Urinous  falts  and  alcalies  on  the  contrary,  quite  alter 
and  change  the  colours  of  the  above-mentioned  flowers,  and  the 
juices  of  the  laid  berries  from  a  red  to  a  green,  even  jeffamin 
and  fnow-drops :  Again,  urinous  fpirits  and  alcali’s  heighten, 
or  at  lead  do  not  quite  fpoil  the  colours  of  the  juices  of  leaves 
of  vegetables,  and  of  their  wood  and  root;  thus  Mr.  Boyle  tells 
us,  that  urinous  fpiritsand  alcalfs  make  the  yellow  infufions  of 
madder-roots  red  5  of  Brafil  wood,  purple  ;  of  Lignum  nephri - 
ticum ,  blue;  thered  infufion  oflog*wood,  purple;of  the  leaves 
of  fenna,  red;  on  the  contrary,  acid  falts  quite  alter  and  change 
the  faid  infufions  from  red  or  blue  to  yellow :  The  inftances  of 
colours  in  animals  are  very  few,  the  purple-fifh  being  quite 
out  of  ufe,  and  whether  cochinee}  and  kermes  be  animals  or 
not,  is  a  queftion;  however,  upon  the  affufion  of  oil  of  vitriol, 
which  is  an  acid  fait,  on  cochineel,  it  ftrikes  the  moft  vivid 
crimfon  that  can  be  imagined  ;  and  with  urinous  falts  and 
alcali’s,  it  will  be  again  changed  into  an  obfeure  colour  be- 
tween  a  violet  and  a  purple.  As  to  the  apparent  colours  of 
flowers,  it  may  be  faid,  that  generally  all  red,  blue,  and  white 
flowers  are  immediately,  upon  the  affufion  of  an  alcali,  changed 
into  a  green  colour,  and  then  in  a  little  time  turned  yellow; 

that 
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that  all  the  parts  of  vegetables,  which  are  green,  will  in  a 
like  manner  ftrike  a  yellow  with  an  alcali  ;  that  what  flowers 
are  already  yellow,  are  not  much  changed,  if  at  all,  by  an 
alcali  or  urinous  fpirit  ;  the  blue  feed  hulks  of  Glaftum  Syl - 
veftre,  long  gathered  and -dry,  and  diluted  in  water,  ftain  a 
blue,  which,  upon  the  affufion  of  lye,  {trikes  a  green,  and 
this  green  or  blue  being  touched  with  the  oil  of  vitriol  dyes  a 
purple  ;  and  all  theie  three  colours  Hand  5  on  the  tops  of  Muf- 
cus  T ubulofus ,  lo  called  by  Mr.  Ray  in  his  catalogue  of  Eng- 
UJh  plants,  are  certain  red  knots,  which,  on  the  affuflon  of 
lye,  will  {trike  a  purple  and  ftand. 

The  latent  colours  of  vegetables  and  animals  difcoverable  by 
the  afllifion  of  falts,  are  doubtlefs  very  numerous,  and  as  to 
the  former,  the  milky  juice  of  Laftuca  Syheftris  cofta  Spinosd , 
and  Sonchus  j4fper  and  Ldsvis ,  upon  the  affufion  of  lye,  will 
Itrike  a  vivid  flame-colour  or  cnmfon,  and  after  fome  time 
quite  degenerate  into  a  dirty  yellow.  The  milk  of  Cataputia 
Minor ,  upon  the  affufion  of  lye,  efpecially  if  drawn  with  a 
knife,  and  has  flood  any  time  on  its  blade,  will  flrike  a  purple 
or  blood-red  colour,  and  by  and  by  change  into  a  dirty 
yellow  :  As  to  latent  animal  dyes,  the  common  hawthorn- 
caterpillar  will  flrike  a  purple,  or  carnation  with  lye,  and 
ftand;  the  heads  of  beetles  and  pifmires,  $$c.  will  flrike  the 
lame  colour  with  lye,  and  Hand  ;  the  amber  coloured  Scolo- 
pendra  will  with  a  lye  give  a  mofl  beautiful  and  agreeable 
azure,  or  amethyftine,  and  be  durable. 

Among  all  the  inftances  above-mentioned,  whether  vegeta¬ 
ble  or  animal,  there  is  not  one  colour  truly  fixt,  that  is,  proof 
againfl  fait  and  fire;  for  what  feem  to  ftand  and  be  lye-proof, 
are  either  wholly  deftroyed  by  a  different  lalt,  or  changed  into 
a  very  different  colour,  which  muft  needs  prove  a  ftain  and 
blemifh,  when  it  fhall  happen  in  any  of  them :  Both  the  appa¬ 
rent  and  latent  colours  of  vegetables  are  fixable,  as  appears 
from  the  feed-hulks  of  Glaftum  or  Woad ,  and  the  ufe  dyers 
make  of  the  leaves  after  due  preparation  :  From  the  fame  in- 
ftance  it  is  probable,  we  may  learn  from  the  colour  of  fome 
one  part  of  the  fruit  or  feed,  what  colour  the  leaves  of  any  ve¬ 
getable  and  the  whole  plant  might  be  made  to  yield  for  our 
ufe:  The  latent  colours  of  vegetables  are  pre-exiftent,  and 
not  produced,  as  appears  from  the  fame  inftance  of  Woady  and 
alfo  from  the  milky  juice  of  LaBuca  Syheftris  or  wild  let¬ 
tuce,  which  affords  a  red  ferum :  The  change  of  colours  in 
flowers  is  gradual  and  conftant:  The  colours  of  flowers,  that 

are 
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are  not  lye-proof,  feem  to  be  wholly  deflroyed  by  it,  and  that 
irrecoverably  }  thus  it  happens  in  the  experiment,  wherein  a 
part  of  a  violet  leaf,  upon  the  affufion  of  lye,  is  foon  changed 
into  yellow,  which  will  never  by  any  acid  lalt  be  revived  into 
a  red,  but  if  another  part  of  the  fame  leaf  be  Hill  green,  it 
will  be  revived  :  Their  drinefs  feems  to  be  a  means,  if  not  of 
fixing,  yet  bringing  the  vegetable  colour  to  a  condition  of  not 
wholly  and  fuddenly  perilhing  by  Alcalt  s :  Such  plants  or 
animals  as  will  Hrike  different,  yet  vivid  colours,  upon  the 
affufion  of  different  falts,  and  Hand  5  as  for  infiance,  co- 
chineel  and  Glaftum ,  are  probably  of  all  others  to  be  reckoned 
the  belt  materials. 


Obfervations  in  the  Upper  Egypt  3  by  F.  Brothais.  Phil.  Tranf. 

N°  71.  p.  2151. 


THIS  Father  went  up  the  Nile  300  leagues  above  Caircl 
two  days  journey  on  this  fide  of  the  Cafcades ,  where  he 
obferved  ieveral  idol-temples  Hill  entire,  together  with  very 
ancient  palaces  filled  with  fiatues  and  idols  5  in  one  place  he 
reckoned  feven  obeliiks  like  thofe  at  Rome ,  and  about  120  co¬ 
lumns  in  one  hall,  and  from  top  to  bottom  infcribed  with  hie- 
roglyphic  chara&ers,  and  figures  of  falfe  deities :  He  found  Ha¬ 
tties  of  white  marble,  of  a  hard  Hone,  of  the  bignefs  of  three 
ordinary  perfons,  with  a  fword  on  their  fide,  viz.  a  man  and  a 
woman,  and  of  the  height  at  leail  of  eight  fathoms,  tho’  ieated 
in  chairs,  and  well  proportioned  5  and  two  others  of  black 
marble  reprefenting  women,  with  globes  on  their  heads,  and 
extravagant  coverings  thereon,  which  were  two  foot  broad 
from  one  fhoulder  to  the  other:  He  lighted  on  two  places 
where  antiquities  were  to  be  feen,  the  one  called  Lozor ,  and 
the  other  Candion ,  which  is  a  very  ancient  caHle,  eHeemed  by 
the  tradition  of  the  country  to  have  formerly  been  the  refi- 
dence  of  a  king}  in  the  avenues  are  a  great  number  of 
fphinx’s  Handing  in  a  row  and  turning  their  heads  towards  the 
alleys,  it  is  known  that  this  figure  is  an  idol,  with  the  head 
of  a  woman,  and  the  body  of  a  lyon,  which  was  once  a  famous 
deity  among  the  Egyptians  3  their  difiance  from  each  other  is 
about  two  paces,  and  they^ire  20  foot  long  3  he  reckoned  60 
of  them  on  one  fide  of  an  alley,  and  as  many  on  the  other  fide, 
and  5 1  in  another  alley,  all  well  proportioned  3  thefe  alleys 
are  of  the  largenefs  of  a  palmal}  the  gates  of  the  caHle  are 
extraordinary  high,  covered  with  excellent  Hone,  mealuring 
one  of  which,  he  found  it  26  f  foot  long,  and  proportionably 
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thick  $  there  are  above  a  million  of  figures  in  profile  engraven 
on  the  walls  and  pillars ;  that  which  moil  pleafed  him  was  the 
ground*  where  the  azure  and  the  other  colours,  which  are 
like  enamel,  appear  as  frefh  as  if  they  had  been  laid  on  but  a 
month  before :  There  are  temples  fofpacious,  that  300®  people 
may  ftand  on  the  roof  with  eafe  5  in  the  fame  caftle  is  a  pond, 
whofe  water  is  bitter,  fet  about  with 'fine  Hone  j  this  water  is 
faid  to  whiten  linnen  perfe&ly  without  any  thing  elfe,  and  up¬ 
on  dipping  his  handkerchief  in  it,  it  retained  the  fcent  of  foap 
for  four  or  five  days.  There  are  a  great  number  of  chriftian 
Cophts  in  this  country,  who  have  many  monafteries  and  an¬ 
cient  churches,  but  poor. 


2" ’he  irregular  Flux  and  Reflux  of  the  Euripus ;  hy  F.  Jac. 
Paul  Babin.  Phil.  Tranf.  N°  71.  p.  2153. 

TH  E  Euripus  is  a  Straight  of  the  Mgean  fea,  fo  narrow 
that  a  galley  can  fcarce  pafs  thro*  it,  under  a  bridge, 
built  between  the  citadel,  and  the  Donjon  of  Negropont  $  and 
not  only  the  place  where  the  bridge  is,  is  called  the  Euripus , 
but  it  alfo  retains  that  name  for  10  or  12  leagues  on  each  fide 
of  it,  where  the  channel  being  larger,  the  inconftancy  of  its 
tides  is  not  fo  fenfible,  as  at  the  foot  of  the  caftle :  For 
three  or  four  leagues  on  each  fide  are  found  fix  or  ieven  gulfs, 
wherein  this  water  fhuts  itfelf  up,  to  iffue  thence  as  often  as  it 
enters  there,  and  the  fituation  of  thefe  gulfs  contributes  to  the 
oddnefs  of  [this  flux  and  reflux,  of  which  the  moonfeems  to  be 
the  principal  caufe:  ‘There  are  20  days  ot  each  moon,  in 
which  the  courfe  of  the  Euripus  is  regular,  and  ten,  in  which 
it  is  irregular,  that  is,  five  days  before  and  five  days  after  the 
new  and  full-moon,  its  courfe  is  irregular  and  ftrong}  and  after 
that,  the  fame  phenomena  are  ieen  there  as  in  the  ocean  at 
jBourdeaux ,  the  fea  has  two  fluxes  and  refluxes  in  24  hours, 
and  every  day  later  by  almoft  an  hour }  but  there  are  nine  or 
ten  changes  of  the  courie  of  the  water  during  the  remaining 
ten  days  of  inequality,  unlefs  it  blow  hard,  for  then  the  courfe 
changes  not  above  fix  or  feven  times :  He  once  obferved  the 
courfe  of  the  water  change*  thrice,  tho*  the  wind  was  pretty 
high,  and  the  wheels  of  a  mill  turned  as  often  different  ways : 
The  water  rifes  not  above  a  loot}  and  when  it  rifes  it  runs 
into  the  ocean,  and  when  it  finks  it  flows  into  the  channel,  go- 
ing  up  towards  Constantinople :  The  fmall  gulfs,  that  are  on 
the  left  fide  of  the  port  of  Negropont ,  are  filled  when  the 
water  rifes,  and  emptied,  when  it  defeends,  running  towards 
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\ Theffalonica  or  Conflantinople  5  F.  Vabois  obferved  the,  fame 
thing  at  the  latter  place,  viz.  that  the  waters  of  the  black  fea, 
that  come  from  Conflantinople  drive  the  Euripus  in  its  riling 
towards  the  main  fea,  and  that  afterwards  the  waters  retire  to¬ 
wards  the  fame  place  from  whence  they  came  •  the  fame  per- 
fon  alfo  obferved  that  the  dwelling  of  the  Euripus,  which  is 
irregular,  lafted  not  above  a  quarter  of  an  hour,  and  its  fink¬ 
ing  three  quarters,  tho’  then  the  water  ran  with  greater  rapidity 
and  feemed  to  retire  in  thrice  the  quantity  it  rofe  with :  Be¬ 
tween  the  rifing  and  falling  there  is  a  little  interval,  wherein 
the  water  feems  to  be  at  reft  and  ftagnating,  fo  that,  if  there 
be  no  wind  ftirring,  bits  of  wood  and  ftraw  lie  ftill  upon  the 
water  without  motion :  From  what  has  been  faid,  it  is  eafy  to 
reconcile  the  authors,  that  have  written  fo  differently  of  the 
Euripus  ;  for  fuch  as  mention  two  fluxes  and  refluxes  in  24 
hours,  as  in  the  ocean,  have  only  oblerved  it  in  the  20  days  of 
its  regularity  5  and  the  ancients  have  not  delivered  a  falfhood, 
when  they  fay,  that  there  are  feven  reciprocations  in  one  day, 
becaufe  that  happens,  when  the  winds  trouble  and  retard  the 
courfe  of  the  water ;  and  F.  ‘Babin  affures  us  from  repeated 
obfervations,  that  when  it  is  ftill  weather,  the  flux  or  reflux  is 
made  even  to  nine  or  ten  times  in  a  natural  day. 

Hurricanes  and  Storms  5  by  Mr.  Templer.  Phil.  Tranf.  N°  71. 

p.  2156. 

(\Cl’0 3.  50.  1 669  between  five  and  fix  o’clock  in  the  af- 
^  ternoon  the  wind  being  wefterly,  there  happened  at  AJh- 
ley  in  A7 orthamptonjbire  a  dreadful  hurricane,  fcarce  being  60 
yards  in  its  breadth,  and  fpending  itfelf  in  about  feven  mi¬ 
nutes  of  time  ;  its  firft  affault  was  on  a  milk  maid,  taking  her 
hat  from  off  her  head,  and  carrying  her  pail  many  yards, 
where  it  lay  undifcovered  fome  days  ;  next  it  ftormed  the  yard 
of  one  Sprigg  dwelling  in  Weftthorp ,  where  it  blew  a  waggon- 
body  off  the  axle-trees,  breaking  the  wheel  and  axle-trees  in 
pieces,  and  blowing  three  of  the  wheels  fo  fhattered  over  a 
wall;  this  waggon  flood  fomewhat  crofs  to  the  courfe  of  the 
wind :  Another  waggon  of  Mr.  Salisbury  was  driven  with  great 
force  againft  the  fide  of  his  houfe;  a  branch  of  an  afh-tree, 
which  two  fturdy  men  could  lcarce  lift,  was  torn  off  from  a 
tree  at  100  yards  diftance  and  blown  over  his  houle;  a  flate, 
that  muft  have  come  the  diftance  of  200  yards,  none  being 
nearer,  ftruck  againft  an  iron  bar  in  a  window  and  bent  it  very 
much  :  At  Mr.  Makhvel\  it  forced  open  a  door,  breaking  the 
Vol.  I.  R  r  latch, 
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latch,  and  forcing  open  the  dairy-door,  it  overturned  the  milk- 
pails,  and  Hruck  out  three  panes  in  the  window,  and  in ‘the 
chambers  nine  panes  more  3  it  tore  off  a  great  deal  of  the  roof 
of  the  parfonage  houle,  and  rooted  up  a  gate-poll  2' \  foot  deep 
in  the  earth,  and  carried  it  many  yards  off;  it  blew  a  large 
hovel  of  peafe  from  its  fupporters,  and  fet  it  upon  the  ground, 
without  any  confulerable  damage  to  the  thatch  :  About  \  mile 
from  the  town  is  a  fmall  wood  on  the  top  of  a  hill,  which 
partly  defcends  into  a  vale  encompaffed  with  hills  to  the  north 
and  fouth  ;  fo  that  the  wind  may  teem  confined  to  the  vale,  as 
a  channel,  before  it  affaulted  the  town,  and  fo  be  forced  to 
fpend  itfelf  only  in  that  glade  3  yet  fome  blafts  from  the  alcend-* 
ing  wood-ground  might  contribute  to  this  accident,  becauie  the 
wind  continued,  as  far  as  could  be  judged,  as  high  in  the  field 
afterwards,  and  the  fituation  of  the  town  did  expofe  a  far 
greater  part  of  it  to  this  damage  than  was  really  affe&ed,  the 
valley  being  above  four  or  five  rimes  the  breadth  of  that  part 
of  the  town  concerned  in  it. 

OBob.  1 570,  at  Sraybrook  in  Northampton  fire ,  about  11 
o’clock,  the  dorm  attacked  a  peafe-reek  in  the  field,  uncover¬ 
ed  its  thatch,  without  touching  another  within  20  yards  of  it  3 
it  blew  up  the  end  of  a  barley-reek,  with  fome  Hakes  in  it 
near  five  foot  long,  without  hurting  a  wheat-hovel  within  fix 
yards  of  the  barley-reek  3  it  afterwards  uncovered  theparionage 
houfe  3  from  whence  it  paffed  over  the  town,  without  doing  any 
damage,  its  fituation  being  low  3  at  Fort-hill  it  uncovered  as 
much  of  a  malt-houfe  as  lay  within  its  extent  and  breadth : 
IB  ray  brook  Hands  in  a  valley  furrounded  with  hills  on  three 
fides,  at  the  diHance  of  -J  mile ;  there  is  a  bill  called  Clack-hill 
within  a  mile  of  it,  and  exactly  in  that  point  of  the  compafs  in 
which  the  wind  then  Hood  3  and  which  is  remarkable,  there 
have  been  two  earthquakes  in  this  town  within  thefe  10  years, 
when  the  wind  or  rather  gentle  air  then  only  vibrated  on  that 
point  of  the  compafs, 

Of  Stones  in  Human  Bodies;  by  Mr.  ChriH.  Kirkby.  PhiL 

Tranf.  N°  71.  p.  2158. 

A  Woman  near  'Hantzick ,  of  5 6  years  of  age,  and  unmar¬ 
ried,  whole  whole  courfe  of  life  had  been  extremely  le- 
dentary,^  was  troubled,  fome  years  before  her  death,  with 
great  pains  in  her  back,  elpecially  towards  the  right  fide,  and 
with  a  continual  retching;  her  urine  for  fome  time  before  was 
turbid,  and  feemed  mixt  with  blood,  yet  entirely  void  of  fait : 

1  *  .  When 
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When  fhe  was  opened,  the  left  kidney  was  found  full  of  large 
dones,  but  the  right  was  entirely  petrified,  covered  with  the 
ordinary  fkin  without  any  fie  ill  5  it  was  both  maffy  and  ponde¬ 
rous,  and  concreted  by  the  dole  coalition  of  minute  land, 
which  might  be  rubbed  off  by  the  finger. 

The  other  indance  is  a  lad  about  19  years  of  age,  who  from 
1  .his  cradle  was  difpofed  to  a  confumption,  accompanied  with 
continual  coughing,  great  emaciation  and  heat,  fo  that  at  laid, 
after  being  reduced  to  a  ikeleton,  he  died:  Being  opened,  a 
great  deal  of  watry  matter,  of  a  chylous  confidence,  run  out 
of  the  Abdomen ;  almoft  all  the  glands  of  the  mefentery,  thro* 
which  the  ladeals  pafs,  were  very  large  and  hardened  beyond 
the  hardnels  of  a  l'cirrhus :  Upon  opening  the  breaft,  the  lungs 
were  found  adhering  to  it  all  round,  fo  as  Scarcely  to  be  fepa- 
rated,  and  full  of  purulent  ulcers,  but  more  efpecially  the  left 
fide,  which  was  full  of  gravel  and  fniall  dones;  and  even  en¬ 
tire  pieces  of  the  lungs,  efpecially  the  extremities,  for  about 
the  thicknefs  of  a  finger  and  more,  were  hardened  into  a  dony 
fubdance. 

Obfervations  on  certain  Infe<d  hufks  of  the  Kermes-kind;  bp 
•  Dr.  Lider.  Phil.  Tranf.  N°  71.  p.  2 it? 5. 

DR.  Lifter  has  gathered  off  the  Engliftl  oak  round  worm- 
hufks  very  like  kermes  berries  ;  and  ho  often  obferved 
on  plumb-trees  and  cherry,  as  alfo  on  the  vine  and  cherry-lau¬ 
rel,  certain  Latelltf  or  fiat  hulks  containing  worms,  which,  or 
at  lead  the  hulks,  will  dnke  a  carnation  with  lye  and  continue 
afterwards;  he  obferved  the  fame  'Pat elide  or  hulks  indifferently 
on  vine-branches,  cherry-laurel,  rofe-bufh'es,  plumb-trees  and 
the  cherry-tree ;  the  figure  of  the  hulk  is  round,  fave  where  it 
cleaved  to  the  branch,  and  a  little  bigger  than  half  a  grey  pea  ; 
thefe  cleave  to  their  branches  as  Latellcs  do  to  rocks ;  they 
are  of  a  dark  chefnut  colour,  extremely  fmooih  and  Jhining 
like  a  membrane;  they  commonly  adhere  to  the  under  fide  or 
a  branch  or  twig,  and  fo  are  bed  fecured  againd  the  injuries 
of  the  weather,  as  too  much  fun  and  rain ;  they  are  well  fas¬ 
tened  to  the  branches,  lometimes  fingle  and  fometimes  more 
together ;  they  are  feldom  found  without  vermin,  as  pif- 
mires,  &c.  which  probably  pierce  and  prey  upon  them;  if 
you  cut  off  dcxtroufly  the  top  of  the  hulk  with  a  razor,  you 
will  fometimes.  find  five  or  more  fmall  white  maggots  of  the 
wafp  or  bee- kind,  that  is,  fharp  at  both  ends;  when  thefe  are 
carefully  taken  out,  you  may  further  obferve  what  remains  oi 

l\  r  2  their 
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their  provision  of  meat,  and  a  partition  between  them,  and  th6 

branch,  where  their  excrements  are  difcharged  5  and  if,  after 
clearing  the  hulk  you  rub  the  empty  membrane  on  white 
paper,  it  will  freely  and  copioufly  tinge  it  with  a  beautiful 
purple  or  murrey. 

Of  the  Ami&ntlmsfound  in  feme  Mines  in  Italy.  Phil.  TranC 

N°  72.  p.  2167. 

CTG  NO  R  Marco  Antonio  Caftagna,  fuperintendant  offome 
O  mines  in  Italyy  has  found  in  one  of  them  a  great  quantity  of 
that  downy  ftone,  called  Amianthus^  which  he  knows  how  to 
prepare  in  fuch  a  manner,  as  to  render  it  fo  tractable  and  foft, 
that  it  refembles  a  fine  lamb-fkin  dreffed  white  5  he  thickens 
and  thins  it  to  what  degree  he  pleafes,  fo  that  it  becomes 
either  like  to  a  very  white  {kin,  or  a  very  white  paper,  both 
which  refill:  the  mofi  violent  fire,  as  he  has  often  experienced  5 
the  fkin  was  firft  covered  with  burning  coals,  whence  it  took 
Fame,  but  being  taken  out  after  it  had  been  left  there  a 
while,  the  fiery  colour  prefently  difappeared,  and  it  became 
cold  and  white  again  as  before  $  the  fire,  it  feems,  paffing  only 
thro’  without  waiting  or  altering  it  in  the  leaft,  whereas  fome 
of  the  hardefl  and  tnoft  folk!  metals,  as  iron  and  copper,  re¬ 
duced  to  very  thin  plates,  and  kept  as  long  in  the  fire,  as  this 
jubilance  was,  would  call:  feales:  Again,  this  ikin  being  re¬ 
duced  to  the  thinnefs  of  paper,  not  only  yields  that  ancient, 
and  fo  much  admired  Amianthus ,  but  is  alfo  more  perfe<5l 
than  that  which  comes  from  Cyprus ,  and  not  inferior  to  that 
from  China ;  this  paper  was  alio  tried  in  the  fire,  and  there  it 
remained  without  the  leaf!  change  of  its  firfi  whitenefs,  fine- 
nefs  or  foftneis  5  a  wick  was  made  of  the  fame  matter,  which  is 
never  confumed  as  long  as  it  is  fed,  nor  alters  its  quality  after 
the  fuel  is  vvafied. 


72, 


Of  a  Viviparous  Fly  5  by  Dr.  Lifier.  Phil.  Tranf  N 

p.  2170. 

THERE  is  a  fly  with  grey  and  black  fireaks  on  the 
fhoulders,  and  chequered  on  the  tail  with  the  fame  co¬ 
lours  $  upon  opening  the  female  of  this  fly,  which  may  be  dif- 
tinguifhed  by  a  rednefs  on  the  extremity  of  the  tail,  you  will 
find  two  bags  of  live  white  worms,  long  and  round  in  fliape, 
with  black  heads,  moving  both  on  the  hand  and  in  the  un  open¬ 
ed  veficles  backwards  and  forwards,  for  they  are  difpofed  in 
cells  according  to  the  length  of  the  animals  body  •  iome  filch 
thing  is  hinted  by  Aldrovandus.Lib .  I.  de  Jnfe&,  p.  57. 

A  Musk- 
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Ji  Musk-fcented  Infe£l  feeding  upon  Henbane.  Phil.  Tranf. 

N°  72.  p.  fci7 

TH  E  R  E  is  a  of  the  largeft  fize,  of  a  red  colour, 

fpotted  black,  which  is  to  be  found  frequently  and  in 
great  numbers  on  henbane  5  this  infefl  in  all  probability  feeds 
on  this  plant,  by  linking  its  trunk,  the  note  of  diftin&ion  of 
this  kind  of  infeft  from  the  reft  of  the  beetle-kind,  into  the 
leaves,  and  extracting  much  of  their  lubftance,  as  other  forts 
of  Cimex  s  will  on  the  bodies  of  men :  It  is  farther  obiervable, 
that  the  ftrong  fmell,  with  which  the  leaves  of  this  plant  affe£f 
the  noftrils,  is  very  much  qualified  in  this  infeft,  and  in  fome 
meafure  aromatic  and  agreeable  ;  and  therefore  we  may  ex¬ 
pert  that  that  benumming  quality,  fo  eminent  in  this  plant, 
may  likewife  be  ufefully  tempered  in  this  infeCl. 

About  the  latter  end  of  May^  and  fooner  you  may  find  ad* 
hering  to  the  upper  fide  of  the  leaves  of  this  plant,  certain  ob¬ 
long,  orange  coloured  eggs,  which  are  thole  of  this  infe£i; 
thefe  eggs  in  the  belly  of  the  female  are  white,  and  continue* 
.of  that  colour  fometime  after  they  are  laid  3  but  as  the  time 
of  their  being  hatched  approaches,  they  acquire  a  deeper  co¬ 
lour,  and  are  hatched  Cimex  s,  and  not  in  the  difguife  of 
worms  3  if  you  cru/h  the  riper  eggs  upon  white  paper,  they 
Rain  it  without  any  addition  of  fait,  with  as  lively  a  Vermil¬ 
lion,  as  any  other  thing  in  nature,  not  excepting  cochineel, 
aflifted  with  oil  of  vitriol. 

Ob  few  at  ions  on  the  Glow-worm;  by  Mr.  J.  Templer.  Phih 

Tranf.  N°  72.  p.  2177. 

7WF AT  27,  between  11  and  12  at  night  Mr.  fempler  put  a 
glow  w oral  into  a  fmall  thin  box,  fuch  as  is  ufed  for  pills, 
and  it  was  obferved  to  fhine  very  clearly  thro’  the  box  5  and 
again  inclofing  it  in  white  paper  in  the  box,  it  /hone  thro* 
both:  May  28,  about  eight  o’clock  in  the  morning  it  leemed 
dead,  and  holding  it  in  a  very  dark  place,  very  little  light  was 
perceivable,  and  that  only  when  it  was  turned  on  its  back, 
and  conlequently  put  into  fome  little  motion  3  after  fun-fet 
that  night  it  walked  briikly  up  and  down  in  the  box,  /hining 
as  bright  as  proceeding  night,  and  that  when  there  was  lo 
much  day- light,  that  one  could  read  without  a  candle:  May 
2y,  in  the  morning  it  feemed  dead  again,  but  recovered  at 
night  and  /hone  as  well  as  ever  thro’  the  box,  and  opening  the 
box  and  holding  a  large  candle,  its  light  did  not  fenfibly 
*  \  diminifh 
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diminifh  that  of  the  glow-worm:  May  30th,  about  ten  at 
night,  putting  the  box  with  the  worm  in  a  window,  at  the 
didance  of  four  yards,  it  was  perceived  to  fhine  thro5  the  box 
for  almod  an  hour:  May  31ft,  at  five  o’clock  in  the  evening, 
the  worm  fhone  pretty  clearly  in  a  very  lightfome  room,  in  a 
bright  fun-fhine  3  fome  time  after,  it  Ihone  but  little,  having 
contracted  her  body  into  a  bending  podure,  the  light  fcarcely 
fo  bigas  a  great  pin’s  head  5  but  by  a  touch  it  extended  itfelf, 
walked  in  its  box,  and  fhone  as  bright  as  ever.  Mr.  ‘Temple 
never  obferved  it  Ihine  without  fbrne  fenfible  motion,  either  in 
her  body  or  legs  5  in  its  brighted  fhinings,  it  extended  its  body 
^  third  beyond  its  ufual  length  3  and  it  feemed  to  emit  a  fen¬ 
fible  light  in  her  cleared:  fhinings. 

The  Comprejjion  of  Air  under  Water.  Phil.  Tranf.  N°  73. 

p.  2192. 

SOME  members  of  the  Royal  Society,  had  with  two  diffe¬ 
rent  forts  of  indruments  made  feveral  experiments  for 
finding  the  proportions  of  the  comprefiion  of  air  under  water, 
in  July  at  Sheernefs  in  the  mouth  of  the  river  Medway ,  at 
high-water,  being  then  about  19  fathoms  deep,  and  the  pro¬ 
portion  of  the  weight  of  the  fait- water  to  the  fame  quantity  of 
fre/h  taken  out  of  the  Thames  was  as  42  to  41 :  One  of  the 
indruments  was  a  glals  bottle,  holding  a  quart  of  water,  with  a 
brafs  ring  fadened  to  its  mouth,  and  a  valve  opening  internally, 
fo  well  fitted,  that  with  whatever  quantity  of  water  the  bottle 
was  filled,  none  dropped  out  tho’  forcibly  fhaken  3  letting  it 
down  33  foot  into  the  water  with  the  mouth  downwards,  and 
iri  a  little  time  drawn  up  again,  was  found  to  he  fo  very  near  half 
full  of  water,  at  feveral  trials,  that  it  was  thought  fit  to  date  the 
compredion  of  air  at  that  depth  to  that  meafure,  which  at  other 
depths  was  found  to  hold  the  proportions  calculated  for  that 
purpofe :  The  quantity  of  thecompreffion  was  known  by  weigh¬ 
ing  the  bottle  with  the  water  in  it,  after  a  forcible  depreffion  of 
the  valve  had  made  way  for  the  eruption  of  the  compreffed 
air,  which  kept  it  up  even  when  the  bottle  was  placed  with 
the  mouth  upwards,  and  then  filling  the  bottle  full  of  the  fame 
water,  and  weighing  it  again,  and  ladly  weighing  the  bottle 
after  all  the  water  was  let  out,  and  deducing  its  weight,  the 
fird  quantity  of  water  weighed  jud  half  as  much  as  the  fecond, 
or  fo  near  it  that  the  fra£fion  was  inconfiderable  3  whence  it 
was  concluded,  that  the  quantity  of  air  that  filled  the  bottle 
before  its  immerfion  into  the  water,  was,  at  the  depth  of  33 

foot 
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foot,  compreffed  into  half  the  fpace  it  took  up  before,  and  fo 
proportionably  at  other  depths  5  this  was  confirmed  by  repeated 
experiments  made  with  the  other  inftruments  3  which  was  a  cy¬ 
linder  of  glafs,  about  two  foot  long,  clofeat  one  end,  and  the  other 
end  drawn  fmall  with  a  lamp,  PI.  X.  fi.  1.  and  turned  down  or 
bent  a  little 5  this  cylinder  was  immerfed  perpendicularly  with 
the  crooked  end  uppermofl,  by  which,  as  it  funk  in  the  water,, 
its  preffure  did  gradually  force  in  fo  much  water,  as  thruft  out 
the  air  in  proportion  to  the  depth,  till  the  cylinder  was  fo  far 
immerfed,  that  the  hole  of  its  crooked  pipe  was  juft  33  foot 
under  water,  and  then  being  drawn  up,  by  meafuring  with  a 
pair  of  compares  from  the  bottom  of  the  cylinder  to  the  hole 
in  the  crooked  pipe,  the  water  was  found  to  fill  the  cylinder 
fo  near  half  full,  that  the  motion  of  the  furface  of  the  water, 
which  then  was  very  fmooth,  and  the  minutenefs  of  the  diffe¬ 
rence  being  confidered,  it  was  thought  fit  to  ftate  it  to  juft 
half 3  according  to  which,  and  experiments  at  other  depths,^ 
a  table  was  calculated:  The  proportion  of  the  weight  ot 
falt-water  to  that  of  frefh,  was  found  by  weighing  fome 
ounces  of  both  in  a  bottle,  whofe  weight  was  exactly  known, 
and  with  fo  fmall  a  neck,  that  the  addition  or  dedu&ion  of  one 
fingle  drop  was  difcernible:  The  table  was  computed  on  the 
fuppofed  perpendicular  immerfion  of  a  cylinder  of  60  inches, 
Ihut  at  one  end,  and  with  the  open  end  downwards.  Thefe 
experiments  are  not  matter  of  mere  lpeculation,  but  are  ufeful 
for  divers,  becaufe  it  may  be  previoufty  known,  at  what  depth 
when  they  fink  in  the  diving-bell,  or  other  fit  machines,  they 
may  bear  the  additional  deniity  of  the  compreffed  air,  to  enable 
them  to  refpire  fomewhat  freely  3  as  alio,  how  they  may  fur- 
nifh  themfelves  with  air  in  proper  veffels  varioufly  adapted 
for  that  purpofe.  The  tabular  calculation  whereof  we  ihall 
hereafter  infert,  when  Dr.  Halley's  method  of  diving  by  the 
bell  comes  under  confideration  3  which  will  fhew  both  the 
theory  and  practice,  and  thereby  render  it  more  clear  and  con- 
fpicuousin  explaining  advantageoufly  the  bafis  of  that  invention. 

Lfthe  Infe&'hufks  of  the  Kermes-kind,  and  their  Ufe  in  Dying  j 
by  Dr.  Lifter.  Phil.  Tranf.  N°  73.  p-  2196. 

DR.  Lifter  found  feveral  of  the  ‘Vat ell <£  Ker mi-formes 
hatched  in  a  box,  wherein  they  were  defignedly  put, 
anu  they  proved  a  fpecies  of  bees,  but  very  fmall,  not  much 
exceeding  in  bulk  hah  a  pifmire  3  they  are  very  compact  and 

thick  for  their  bignefs,  and  of  a  coal-black  colour  5  they  feeiu 

to 
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to  want  neither  fling,  nor  the  three  balls  in  a  triangle  in  their 
forehead  $  what  is  very  remarkable,  is  a  white  large  and  round 
fpot  on  the  back  5  the  upper  pair  of  their  four  wings  is  fhaded, 
with  dark  fpots  5  the  undermoft  pair  is  clear. 

It  is  to  be  obferved,  that  the  blacked;  hulks  yield  the  deep- 
eft  and  beft  purple  5  that  as  the  bees  come  to  maturity  the  dye 
leems  to  be  fpent,  and  the  hulks  grow  dry  5  that  the  young 
make  their  way  at  feveral  little  holes  5  whereas  the  true  kermes- 
hulk  feems  to  be  pierced  but  in  one  place. 

Upon  comparing  the  English  purple-kermes  with  the  fcar- 
let-kermes,  or  grains  of  the  Ihops,  they  were  found  to  agree 
in  every  thing,  fave  the  colour  of  their  juices ;  and  in  the 
grains  of  the  Ihops,  many  were  found  flicking  to  little  twigs  of 
the  Ilex  or  oak,  fo  that  they,  as  well  as  the  Englijh ,  are  only 
contiguous  to  the  branches,  and  not  excrefcences  of  the  tree, 
much  lefs  fruits  or  berries  3  but  that  they  are  the  foie  work  of 
the  parent-bee  for  the  more  convenient  lodging  and  nourifh- 
ment  of  her  young. 

Further  Obfervations  on  the  new  Star  near  the  Beak  of  Cygnus  3 
by  M.  Hevelius.  Phil.  Tranl.  N°  73.  p.  2x97.  Tranllated 
from  the  Latin . 

7X/f  Hevelius  had  agility  April  29th,  1671,  obferved  the  new 
JAL*  ftar  below  the  head  of  CygnuSy  and  in  the  fame  place, 
viz.  near  the  Milky  Wayy  where  he  faw  it  the  preceeding  year 
from  June  and  July  to  the  14th  of  October-?  and  that  it  appear¬ 
ed  bigger  then,  exceeding  the  liar  in  the  bill  of  Cygnus ,  asalfo 
that  in  the  bend  of  its  inferior  wing,  and  being  almoft  equal  to 
the  liar  in  the  breall,  fave  only  that  its  light  was  duller  and 
more  ruddy :  It  was  not  feen  in  December ,  January ,  and  Fe¬ 
bruary  3  for  after  the  14th  of  October ,  when  it  ceafed  to  ap¬ 
pear,  it  was  fought  for  in  vain,  and  therefore  it  lcarce  drfeo- 
vered  itfelf  before  the  beginning  of  March,  or  poftibly  later; 
he  had  lately  meafured  its  diftance  from  l’ome  fixt  liars,  and 
found  it  at  20°,  55',  20^,  from  the  tail  of  Cygnus  \  170,  47', 
50;/,  from  the  bend  of  the  fuperior  wing$  and  340, 19',  40^, 
from  the  head  of  Serpent arius. 


Of  the  fame  Star.  Phil.  Tranf.  N°  73.  p.  2198. 

Y\0  M  Anthelme,  a  Carthufian  of  Dijon,  obferved  June  20  th, 
1670,  near  Cygnus ,  a  new  liar  of  the  third  magnitude, 
which  he  lignifying  to  the  company  that  affembled  at  the  king’s 
library,  many  of  them  agreed,  that  near  the  beak  of  Cygnus  a 

new 
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new  ftar  was  to  be  feen,  and  not  to  be  met  with  in  any  cata¬ 
logue  of  aftronomers,  tho’  many  other  neighbouring  (bars 
much  fmaller,  be  exactly  marked  by  them  3  it  was  fituated  as 
in  Plate  X.  Fig.  2.  fuppofing  the  obliquity  of  the  ecliptic 
be  23  j°  j  the  longitude  of  this  ftar,  according  to  the  obfer- 
vation  of  M.  ‘Picard  was  i°  55'  of  Aquarius 3  the  right  alcen- 
fion  29 30  3  3' 5  the  north  latitude  47 0  28',  and  the  decimal 
tion  2 6°  3 3' 3  it  came  to  the  meridian  after  the  liar  in  the 
beak  of  Cygnus  16'  44^,  and  before  the  lucid  ftar  of  the  eagle 
27//  3  it  was  diftant  from  the  great  ftar  of  Lyra  18°  39'  40^  3 
from  the  beak  of  Cygnus  30  47'  3of/,  and  from  the  tail  of 
Cygnus  200  54' 30^  :  What  is  further  remarkable  is,  that  in 
the  beginning  of  J-uly>  this  ftar  was  obferved  to  decreafe  3 
July  3d,  it  appeared  yet  of  the  third  magnitude,  but  its  light 
was  fenfibly  fainter 3  July  nth,  it  fcarce  appeared  of  the 
fourth  magnitude  3  Augufi  10th,  it  was  only  of  the  fifth,  and 
ever  fince  it  decreafed,  till  it  could  no  more  be  feen  3  and  fo 
has  continued  for  fix  months  without  (hewing  itfelf  till  March 
17th,  when  Dom  Anthelme  viewed  it  in  the  very  fame  place  it 
was  the  preceeding  year,  and  found  it  ofthe  fourth  magnitude  3 
the  aftembly  that  meets  in  the  king’s  library  having  notice 
thereof,  feveral  of  them  obferved  this  ftar  April  2d,  finding  it 
in  the  lame  place  they  had  feen  it  the  preceeding  year  3  April 
3d  3  M.  CaJJini  found  it  greater  than  the  two  ftars  of  the  third 
magnitude  below  Lyra ,  but  a  little  fmaller  than  that  in  the 
beak  of  Cygnus 3  April  4th,  it  appeared  to  him  almoft  as  big, 
and  much  more  radiant  than  that  in  the  beak  of  the  fwan  3 
April  9th,  he  found  it  a  little  diminifhed,  and  almoft  equal 
the  greateft  of  the  two  ftars  that  are  below  in  Lyra 3  April 
1 2th,  it  was  equal  to  the  ieaft  of  thefe  two  ftars 3  April  1 5th, 
he  perceived  it  encreafed,  and  found  it  equal  the  fecond  time 
to  the  greateft  of  thefe  two  ftars  3  from  16th  to  27th  it  appeared 
of  different  magnitudes,  fometimes  equal  to  the  biggeft  of 
thefe  two  ftars,  fometimes  equal  to  the  leaft,  and  now  and 
then  of  a  mean  magnitude  3  but  27th  and  28th  it  was  become 
as  big  as  the  ftar  in  the  fwan’s  beak  5  30th  it  appeared  a  little 
clearer;  and  the  firft  fix  days  in  May  it  was  bigger  5  May  1 5th, 
it  was  feen  fmaller  than  the  fame  ftar;  itfth,  it  was  of  a  mean 
bignefs,  between  the  two  ftars  that  are  below  in  Lyra  3  and 
ever  fince  it  has  been  ft  ill  diminifhing:  Thus  this  ftar  has 
been  twice  in  its  greateft  fplendor,  firft,  on  April  4th,  and 
then  in  the  beginning  of  May,  a  thing  never  obferved  in  any 
other  ftar:  As  far  as  can  be  judged  from  the  few  obfervations 
Vol.  I.  S  f  made 
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made  on  this  ftar,  it  is  likely  its  return  is  in  about  io  months; 
whereas  that  in  the  whale’s  neck  makes  its  revolution  in  n 
months;  as  for  the  ftar  in  the  fwan’s  breaft,  there  is  yet  no 
certain  knowledge  of  its  period,  and  it  may  pofbbly  take  14 
years  to  fmifh  its  ccurfe :  The  difcoveries  that  have  been  made 
in  the  heavens  this  Iaft  age,  do  evince  that  changes  are  not  fo 
rare  there,  as  formerly  was  thought;  if  what  ‘Pliny  fays  be 
true,  that  Hipparchus,  on  the  occafion  of  a  new  ftar  he  ob- 
ferved,  numbered  all  thole  that  appeared  at  that  time,  there 
would  not  be  any  one  conftellation,  in  which  fome  change 
would  not  be  found  fince  that  time,  in  regard  there  are  few,  in 
which  there  are  not  found  more  ftars  now  than  that  aftrono- 
Bier  has  reckoned  ;  but  as  the  little  afifurance  we  have  of  the 
exaftnels  at  Hipparchus's  catalogue,  gives  caufe  to  believe  that 
many  ftars,  which  were  not  in  that  catalogue,  .were  yet  in  the 
heavens;  fo  we  may  well  grant,  that  lome  of  thole,  that  have 
been  obferved  fince,  have  not  always  appeared;  for  not  to 
mention  the  ftars  obferved  in  CaJJiopeia ,  in  the  neck  of  the 
whale,  in  the  breaft  of  the  iwan,  and  in  Serpent arius ;  Me 
C a  flint  has  difeovered  many  other  little  ones,  which  may  very 
well  be  prefumed  to  be  new ;  for  inftance,  he  has  obferved 
one  of  the  fourth  magnitude,  and  two  of  the  fifth  in  CaJJiopeia , 
where  it  is  certain  they  were  not  feen  before,  many  aftrono- 
yners  having  exa<ftly  reckoned  up  the  fmalleft  ftars  of  that  con- 
frellation,  and  yet  not  one  of  them  mentioned  thofe  three;  he 
has  difeovered  two  others  towards  the  beginning  of  Eridanus , 
where  they  were  not  to  be  feen  about  the  end  of  1664;  this 
part  of  the  heavens  having  been  paffed  over  by  the  comet 
that  appeared  then,  divers  other  fmall  ftars  were  obferved 
there,  but  not  thefe  two ;  he  alio  obferved  towards  the  ArShc 
pole,  four  of  the  fifth  or  fixth  magnitude  :  Nor  are  we  to  won¬ 
der,  that  we  now  obferve  more  ftars  in  the  heavens  than  for¬ 
merly  appeared,  fince  thofe  which  are  now  no  more  feen, 
bnce  appeared ;  for  M.  Cajfini  has  obferved,  that  "Bayer us  has 
put  a  ftar  in  Ur Ja  minor,  which  now  does  not  appear;  that 
that  marked  A ‘  in  Andromeda  has  alfo  difappeared ;  that  in 
lieu  of  that  which  is  marked  v  at  Andromeda s  knee;  there  are 
two  others  more  northerly,  and  that  that  noted  |  is  very  much 
diminifhecl;  the  ftar  placed  by  Tycho  at  the  extremity  of 
Andromeda's  chain,  and  which  he  makes  of  the  4th  magnitude, 
is  now  fo  fmall,  that  it  is  fcarcely  vifible ;  and  that  which  is 
in  his  catalogue  the  20th  of  Pifces ,  is  now  no  more  feen  ;  but 
we  are  not  therefore  prefentiy  to  conclude,  that  thole  ftars  that 
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hare  been  lately  difcovered,  were  not  in  the  heavens  before* 
altho’  not  obl'erved  there  5  for  as  we  now  know,  that  there  are 
liars,  which  from  time  to  time  appear  and  difappear,  fo  we 
have  caufe  to  fufpe£l,  that  moil  of  the  liars  that  were  not  for¬ 
merly  feen,  or  that  are  now  no  more  feen,  or  are  found  ditni- 
nifhed,  are  of  the  lame  nature  with  the  liar  in  the  whale  s 
neck,  and  do  not  ceafe  to  be  in  the  heavens,  tho*  they  appear 
not  there  ;  it  is  alfo  pollible,  that  theie  new  liars  were  not  only 
in  the  heavens,  but  even  appeared  there  before  they  were 
taken  notice  of  as  new  ones;  and  it  is  very  probable,  that  it  is 
fo  with  moil  liars,  as  with  that  in  the  whale’s  neck,  which 
was  not  obferved  at  firll,  till  it  became  of  the  third  magnitude, 
altho’  it  has  been  fince  found,  that  it  is  not  really  lb  great  when 
it  begins  to  appear;  but  that  being  fmali  at  firll,  it  increaies 
infenfibly  till  it  comes  to  that  magnitude. 

Of  Spontaneous  Generation,  as  alfo  of  foms  Infe£ls  fuelling  of 
Mufk;  by  Mr.  Ray.  Phil.  Tranf.  N°  74.  p.  22 19. 

WHethertherebeanyfpontaneousor  anomalous  generation, 
as  naturaliils  have  generally  thought,  Mr.  Ray  fays, 
may  be  juflly  quellioned,  and  he  is  of  opinion,  that  all  intefls  are 
the  natural  iffueof  parents  ol  the  lame  ipecies  with  therafelves: 
j Fr.  Redi  has  gone  a  good  way  in  proving  this  ;  but  ilill  there 
remain  two  great  difficulties,  the  firll  is,  how  to  account  for 
the  production  of  infets  bred  in  the  by-fruits  and  excrefcences 
of  vegetables,  which  Redi  alcribes  to  the  vegetative  foul  of  the 
plant  that  yields  thefe  excrefcences;  the  fecond  difficulty  is, 
to  account  for  inlets  bred  in  the  bodies  of  other  animals. 

Mr.  Ray  has  ohierved  two  forts  of  infets,  which  fmell  of 
mufk;  the  one  is  like  the  common  Capricornus  or  goat-chafer, 
which  fmelis  fo  llrong  of  that  perfume,  that  you  may  dilcover  it 
a  good  dillance  as  it  flies  by,  or  fits  near  you ;  the  other  is  a 
fmali  fort  of  bee,  which  in  the  fouth  and  eailern  parts  of  Eng¬ 
land  is  frequently  to  be  met  withal  in  gardens  among  flowers 
in  the  Ipring. 

Whe  Generation  of  Bees  in  an  old  Willow ;  by  Mr.  Willoughby. 

Phil.  Tranf.  N°  74.  p.  2221. 

Hjp  HE  cartridges  Mr.  Willoughby  had  got  at  Ajlrop  in 
JL  A ugufi  I6yj>  did  in  July  1071  almolt  every  day  afford 
a  bee,  and  he  could  hear  them  gnaw  out  their  way,  before  he 
law  them  ;  fo  that  there  is  nothing  irregular  in  the  breeding  of 
thefe  bees,  only  the  contrivance  ot  nature  is  admirable;  for, 
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the  parent-bees  having  (hut  up  their  young  in  thofe  cells  with 
fbfficient  provihons,  before  winter  they  ail  of  them  arrive  at 
their  full  growth,  or  become  Nymph  a  >  in  which  ftate  they  con¬ 
tinue  all  winter  5  the  enlumg  tummer,  thole  muft  neceffanly 
be  fir  ft  roufedout  of  their  numbnefs  and  changed  into  flies  by 
the  external  heat  and  air,  that  lie  next  it;  if  any  be  laid  fo 
late,  as  not  to  have  time  enough  to  come  to  the  ftate  or 
IS lymph  £  before  winter,  they  infallibly  die  ;  and  then  it  is  no  lofs 
or  inconvenience,  tho’  their  cells  be  perforated. 

jd  further  Account  of  tho  Stellar  Fifh,  Phil.  Tranfl 

IN0  74.  p.  2221. 

MR  Winthorf ,  the  author  of  this  account,  underftood  by 
the  filherman  who  brought  him  the  fifh,  that  he  never 
faw,  nor  heard  of  any  of  thefe  filbes,  except  fix  or  ieven  he 
himfelf  had  taken  at  feverai  times,  not  far  from  the  ihoals  of 
Nantucket,  an  ifland  on  the  coaft  of  New- England,  when  he 
was  fllbing  for  cod;  this  ftellar  fifh  when  alive,  and  find  taken 
out  of  the  water  refemblcd,  and  gathered  ltfelf  round  like  a 
wicker- baflret ;  after  fattening  upon  the  bait  on  the  hook,  and 
holding  it  within  its  Unrounding  arms,  it  would  not  let  it  go, 
tho5  drawn  into  the  veffel,  till  lying  a  while  on  deck,  it  began 
to  feel  the  want  of  its  natural  element,  and  then  it  voluntarily 
extended  itfelf  into  a  flat  round  form  ;  the  only  ule  that  can  be 
difcerned  of  all  that  ftru&ure,  wherewith  nature  has  adorned 
it,  fecms  to  be,  to  make  a  purfe-net  to  catch  fome  other  filh, 
or  any  other  thins,  fit  for  its  food,  and  as  a  ftore-bafket  to  keep 
fome  of  it  for  future  fupply,  or  as  a  receptacle  to  prepare  and 
defend  the  young  ones  of  the  fame  kma  from  fifh  or  prey, 
if  not  alfo  to  feed  on  them,  which  appears  probable,  tor 
fometimes  pieces  of  a  mackarel  are  found  within  that  concave 
fpace,  and  iometimes  a  final!  fiJh  of  its  own  Ipecies:  Rvery 
one  of  the  fmalleft  parts  of  this  fifh  had  motion  when  alive 
and  a  tenacious  ftrength;  but  after  it  was  dead  and  extended 
to  a  fiat  round,  it  was  fo  brittle,  that  it  could  not  be  handled 
without  breaking  fome  parts  of  it ;  but  by  carefully  aying  it 
to  drv,  it  was  fomewhat  hardened:  And  Mr .Wtnthorp  tmoks, 
till  a  fitter  Englijh  name  be  found  for  it,  it  may  be  called  a 

Basket-fijb,  a  Net-fifh,  or  a  ‘Purfe-netffh. 

The  ndl  of  the  Humming-bird,  fo  called  from  the  humming 
noife  it  makes  in  flying,  is  very  curioufly  contrived;  this  bird 
is  exceeding  fmall,  and  only  feen  in  fummer,  and  generally  in 
gardens, flying  from  one  flower  to  another, and  fucking  honey  out 
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of  them  like  a  bee,  it  does  not  perch  on  the  flower,  but  hovers 
over  it,  and  lucks  with  its  long  bill  a  fweet  fubftance  out  of  it; 
The  eggs  of  that  bird  are  fo  fmall,  of  which  two  were  found  in 
the  neft,  that  the  one  weighed  about  five  grains,  and  the 
other  only  3  7,  and  the  whole  neft  weighed  no  more  than  24 
grains. 

A  Calculation  of  the  comprejjion  of  Air  under  Water.  Phil. 

Tranf.  N°  75.  p.  2239. 

LEt  ED  Fig.  3.  Plate  X.  reprel'ent  the  tube  x;  AB  the 
diftance  of  the  upper  part  of  the  tube  from  the  furface  of 
the  water  above  or  under  it  =  b  ;  F  C  the  depth  of  the  water 
from  its  furface  to  the  bottom  of  the  air  within  the  tube  2=  a  3 
B  C  that  part  of  it  which  remains  filled  with  air  within  the  wa¬ 
ter  3  CD  the  remaining  part  thereof,  which  is  full  of  water  5 
and  any  two  of  the  three  firft  ??,  £,  and  a  being  given,  the 
other  is  known,  and  confequently  the  reft  alfo;  for  if  by  the' 
incumbent  weight  of  3  3  foot  depth  in  water,  the  air  in  the 
tube  is  compreffed  into  half  the  fpace  it  filled  before,  then 
the  faid  3  3  foot  depth  in  water  is  equal  to  the  weight  or  pref- 
fure  of  the  incumbent  air  on  the  furface  of  the  water:  Now, 
as  the  weight  or  p  re  flu  re  of  the  air  on  the  furface  of  the  water, 
is  to  the  depth  of  the  water  from  its  furface  to  the  bottom  of 
the  air  within  the  tube,  fo  is  the  length  of  the  tube  filled  with 
air,  to  its  length  filled  with  water  ;  that  is,  according  to  the 
experiments  N°  73.  p.  2192,  putting  z for  33,  or  whatever,  at 
other  times  and  places,  the  weight  or  preflure  of  the  incum¬ 
bent  air  be  found  to  be  onf  the  furface  of  the  water,  for  it 
is  not  always  exactly  the  fame  5 

z  :  a  : :  a  ~p b  :  a%  — p  ah  r=  CD;  and  therefore 

.  £ 

az  +  *&  +  **+»£  ^  x.  wherefore 

—  *  —  a  =  £;and*/:  b1  -ft-  2.  z  b  +  2,1  -{-43.*  -f-  b—  z 
z  a  - ■  z  " 

m  a  ;  therefore  a  and  h  being  given,  5c  is  known  by  the  firft 
equation;  and  a  and  x  being  given,  b  is  known  by  the  fecond; 
and  h  and  x  being  given,  a  is  known  by  the  third:  The  hori¬ 
zontal  line  B  F  BAF  is  fubftituted  for  G  A  B  E  F  b,  when  the 
clofe  end  of  the  tube  is  not  even  with  the  furface  of  the  water, 
to  avoid  the  breach  =  in  the  length  of  the 

tube, 
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N.  That  the  perpendicular  immerfion  of  the  tube  or  cy¬ 
linder  mentioned  N®  73.  is  not  to  be  underftood  of  the- depth 
of  the  bottom  or  open  end  in  the  water,  but  of  the  depth  of 
the  air  within  the  tube  or  cylinder  from  the  furface  of  the 
water,  viz.  F  C  and  not  F  D . 


Of  Spots  in  the  Sun.  Phil.  Tranf.  K°  75.  p.  2250. 

MCaffmi  Aug.  11.  167 1,  about  fix  o’clock  at  night  with 
•  a  three  foot  glafs  obferved  two  very  dark  fpots  in  the 
fun’s  difk,  diflant  from  his  apparent  centre  about  §  of  his  fenii- 
diameter;  and  that  he  might  more  exactly  remark  their  fitua- 
tion  in  relpefl  of  the  feveral  parts  of  the  world,  he  made  ule 
of  two  very  fine  threads,  cutting  each  other  at  right  angles  in 
the  common  focus  of  the  two  glalles  in  the  axis  of  the  tele¬ 
fcope;  and  having  dire£led  it  towards  the  lun,  he  fo  turned 
it,  that  letting  it  afterwards  reft,  one  might  fee  the  fun’s  cen¬ 
tre,  according  to  one  of  thefe  threads,  advance  well  ward,  this 
fame  thread  marking  in  the  fun  a  circle  parallel- to  the  equa¬ 
tor;  and  the  other  thread  marked  the  circle  of  declination,  or 
the  fun’s  horary  circle  :  Then  he  obferved,  that  the  ipots  were 
in  the  fouthern  part  of  the  lun,  that  their  elongation  from  this 
parallel,  palling  thro’ his  centre,  could  be  no  more  than  about 
the  fixtieth  part  of  his  diameter ;  and  that  they  were  fituate  on 
the  eallern  fide  in  refped  of  the  fun’s  centre;  he  alio  meafured 
feveral  times,  from  fix  to  leven  at  night,  the  time  elafped  be¬ 
tween  the  paffage  of  the  fun’s  centre  and  that  of  the  firft  of 
thele  fpots  thro’  the  faid  horary  circle,  which  fometimes  he 
found  to  be  23,  fometimes  22  feconds;  the  fun’s  femi-diamerer 
palling  then  in  66  feconds:  The  firft  of  thefe  fpots  being 
viewed  with  a  telefeope  of  1 7  foot  appeared  fomewhat  of  an 
oval  figure ;  the  other  was  oblong  and  a  little  curved,  like  the 
hebrew  letter  fod ;  and  both  together  were  furrounced  with  a 
corolla  or  coronet  made  up  ot  little  dark  points:  Aug.  12th,  he 
obferved  them  from  the  time  of  fun-riling,  and  then  they 
were  perceived  nearer  his  centre ;  the  time  between  the  paf¬ 
fage  of  the  fun’s  centre  and  that  of  the  interior  edge  of  the  co¬ 
ronet,  which  encompalfed  them  both,  was  then  16  feconds; 
at  leven  o’clock  it  was  but  15,  and  the  fouth  limb  of  the  coro¬ 
net  touched  the  parallel  palling  thro’  the  fun’s  centre :  He 
cont  inued  to  obierve  them  exa£lly  with  a  larger  telefcope,  frGm 
fix  in  the  morning  to  feven,  and  the  firlt  was  found  compofed 
of  two  others,  which  were  almoll  round  and  conjoined  ;  the  ie- 
cond  reprefented  the  fhape  of  a  fcorpion,  and  the  third  was 
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round  3  and  they  were  all  three  invironed  with  a  coronet, 
confiding  of  a  great  many  linall  obicure  pricks  3  this  coronet 
appeared  clearer  than  the  reft  of  the  fun  when  viewed 
With  the  fhort  glals,  and  darker  when  feen  with  the  long  5 
without  it  there  were  other  very  black  points,  viz.  five 
near  the  round  fpot  on  the  fouth-fide,  and  another  near  the 
fcorpion’s  tail  on  the  north-fide :  At  eight  o’clock  and  48  mi¬ 
nutes  the  figure  of  the  fcorpion  was  feen  divided  into  ieveral 
pieces,  as  if  his  tail  and  arms  had  been  cut  oft  3  the  northern 
point  appeared  no  more,  there  remaining  none  but  thofe  on 
the  fouth-fide  3  and  the  length  of  the  encloiure  of  all  the  lpots, 
comprehended  between  the  extremities,  was  of  one  min.  and 
1 5  lee.  and  the  breadth  of  30  fee.  At  fix  in  the  evening3  he 
found  no  great  change  in  the  firft  fpot 3  the  other  two  were  fe¬ 
vered  into  five  diftincf  ones,  encompaffed  with  a  coronet,  to¬ 
gether  with  five  black  points,  which  ftood  in  a  ltreight  line, 
and  after  another  manner  than  they  did  in  the  morning 3  from 
fix  at  night  to  (even,  the  time  between  the  paftage  of  the  lun’s 
centre  and  that  of  the  coronet’s  limb,  was  found  to  be  at  one 
time,  eight  fee.  and  at  another  time  feven  iec.  and  a  half.  The 
diftance  of  the  lpots  from  the  parallel  pafling  thro5  the  fun’s 
centre,  was  nearly  the  fame  on  the  north-fide  with  what  it  had 
been  obferved  in  the  morning  on  the  fouth-fide  :  Aug.  13,  be¬ 
tween  the  fun’s  riling,  and  halt  an  hour  paft  fix  in  the  morn¬ 
ing,  the  edge  of  the  coronet  being  turned  to  a  point  on  the 
louth-fide,  was  diftant  from  the  equator  on  the  north-fide  half 
a  minute  3  and  there  was  only  a  lecond  of  time  between  the 
paffage  of  the  fun’s  centre  and  that  of  the  anterior  edge  of  the 
coronet:  At  eight  o’clock  30  min.  the  anterior  edge  was  in  the 
lame  horary  circle  with  the  fun’s  centre,  io  that  in  a  day  and 
a  half  thefe  fpots  had  run  thro5  very  near  -f-  ot  the  fun’s  ap¬ 
parent  femi-diameter,  which  gives  an  arch  of  19  £  degrees  of 
the  circumference  of  the  fun’s  body,  and  conftquently  their 
diurnal  motion  about  the  fun’s  axis  has  been  13  degrees,  and 
the  time  of  their  periodical  revolution,  as  far  as  could  be  con- 
jebfured  in  fo  Ihort  a  time,  muft  be  about  27  \  days. 

Of  Vegetable  Excrefcences3  by  Dr.  Lifter.  Phil.  Tranf.  N°  750 

p.  225 6. 

TH  E  hiftory  of  the  purple -kermes  gives  a  clear  light  for 
the  difeovery  of  the  nature  of  the  fcarlet-kermes,  a  thing 
wholly  unknown  to  the  ancients,  and  is  alfo  an  evident  inftance, 
that  fome  things,  confidently  believed  to  be  vegetable  excrcf- 

cenccs, 
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cences,  arc  no fuch  thing,  but  merely  contiguous  to  the  plant? 
after  the  fame  manner  the  Patella  Shell -fifh  is  to  the  rock: 
Generally  infeCt-eggs  laid  upon  the  leaves  of  plants,  or  their 
refpeCUve  worms  feeding  on  them,  do  not  cauie  excrefcences ; 
thus,  for  inftance,  the  eggs  of  the  common  red  butterfly  laid 
upon  the  nettle,  are  hatched  thereon  without  bliftering  the 
plant  into  an  excrelcence;  and  the  ftiff-haired,  or  prickly  ca¬ 
terpillars  hatched  from  thefe  eggs  feed  upon  the  leaves,  with¬ 
out  any  punClure  or  prejudice,  fave  that  they  eat  them  up : 
Some  inie£fc-eggs  laid  upon  the  leaves  or  other  parts  of  plants, 
do,  as  loon  as  hatched,  pierce  the  plant  to  feed  on  it,  which  is 
confirmed  by  the  following  inftance,  on  the  under-flde  of  the 
leaves  of  Atriplex  Olida  certain  fmall  milk-white  oblong  eggs 
were  oblerved,  onfome  leaves  four,  on  others  fewer  or  more  5 
thefe  eggs  were  on  fome  plants  unhatched,  and  on  many  of 
them  the  eggs  were  found  adhering  to  the  leaves,  and  the  little 
maggots  were  already  entred  between  the  two  membranes  of 
the  leafj  in  other  leaves  of  that  plant  thofe  maggots  were 
found  grown  very  big,  and  yet  the  two  membranes  of  the  leaf 
entire,  only  a  little  railed  or  hollow  like  a  bladder,  and 
the  maggots  of  a  conical  figure,  in  July  they  were  changed 
into  Chryjales ,  and  accordingly  came  to  perfection  5  and  to  this 
latent  way  of  feeding,  all  worm-eaten  fruits,  woods,  &c.  may 
be  referred. 

^fheTtiffeSlion  of  a  Porpoife;  by  Mr.  Ray.  Phil.  Tranf.  N°  76. 

P*  2274* 

TH  E  length  of  this  porpoife  was  three  feet  feven  inches, 
and  its  circumference  in  the  thickeft  place  was  two  foot 
two  inches,  its  ihape  was  not  unlike  that  of  a  tunny-filh,  only 
its  fnout  was  longer  and  ftarper;  its  fkin  was  thin,  fmooth, 
and  without  fcales;  its  fins  cartilaginous  and  flexible,  not 
fharp  or  prickly ;  on  his  back  was  only  one  fin,  diltant  from 
the  tip  of  his  fnout  a  foot  and  nine  inches,  and  the  balls  of  it 
five  j  inches  in  length,  lo  that  meafuring  from  the  tip  of  his 
fnout  to  the  end  of  the  tail,  it  was  fituate  fome  what  below  the 
middle  of  the  length  of  the  fifh;  on  the  belly  it  had  only  one 
pair  of  fins,  nine  {  inches  diftant  from  the  tip  of  the  lower 
jaw,  much  about  the  place,  where  the  foremoft  pair  of  fins  in 
other  fifties  ufually  grow;  the  tail  was  forked,  of  the  figure  of 
a  crefcent ;  the  breadth  thereof  from  one  angle  ro  the  other 
1 1  inches,  and  its  plane  parallel  to  the  horizon,  differing  from 
other  filhes  in  that  it  is  in  them  perpendicular,  the  reafon  of 

which 
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which  may  be  to  fupply  the  want  of  the  hindmoft  pair  or  hns> 
which  in  other  filhes  fcrve  to  balance  the  body,  and  keep  i 
up  in  the  water,  and  to  facilitate  the  filhes  afcent  to  the  fur  ace 
of  the  water,  o  which  he  mav  immediately  raife  him-e  'ty 
gentle  jerk  of  his  tail,  in  order  to  breathe,  which  is  as  necet- 
iary  for  this  fifh  as  for  quadrupeds ;  for  if  violently  dctaine 
under  water  he  will  in  a  fhort  time  be  fuffocated  :  immedi¬ 
ately  under  the  fkin  lay  the  fat,  called  tne  blubber  y  teamen  * 
it  was  fir  n,  full  of  fibres,  and  in  this  fmall  fiih  an  inch  th  ic 
en  com  Dating  the  whole  body,  back,  belly  and  fices  ^  ana  its 
ufe  may  be  to  keep  the  cold  water  at  a  diftance  from  the 
blood ,  to  prevent  the  hot  fleams  ol  the  blood  mom  evaporating, 
and  by  that  meai*s  prefer ving  its  natural  heat  5  and  pomoiy 
alfo  to  lighten  or  counterpoife  the  body  of  die  n  1, 
otherwife  would  be  too  heavy  to  move  and  fwitn  in  t  ^  wa>er. 
Under  the  blubber  lay  the  mufcular  fiefh,  like  that  ot  qua¬ 
drupeds,  but  of  a  darker  colour:  The  body  was  divided  into 
three  regions,  viz.  the  head,  bread  and  belly,  the  veflels  and 
Vifcera  in  each  region  were  generally  the  lame  as  m  quaaru- 
peds;  the  Abdomen  was  encompa (fed  with  a  flrong 
n<eum\  the  guts  were  joined  to  the  meientery,  and  0  a  gl^aJ- 
length,  meafuring  48  feet,  without  any  difference  ot  great  an 
fmall,  and  there  was  no  or  blind-gut:  tne  ftomach  was 

of  an  odd  make,  being  divided  into  two  iaige  bago, 
other  fmaller  ones  5  there  was  found  in  it  a  great  many  o, 
thofe  little  long  filhes  dug  out  of  the  lands  at  low- water,  ca!  jec. 
fand-eels  in  feme  places,  and  by  others  launces,  and  by  irej- 
tier,  AmmodytdS  :  The  liver  was  of  a  moderate  fize,  ntuatec  m 
the  right  fide,  and  divided  into  two  lobes,  without  any  gall¬ 
bladder  :  The  Pancreas  was  large,  flicking  dole  to  the  thud 
bag  of  the  flomach,  into  which  alio  its  Dut.us  cmeis  am 
empties  itfelf:  The  fpleen  was  fmall  and  roundihi :  i.  he  kid¬ 
neys  were  large,  flicking  dole  to  the  back.,  and  lying  com  i- 
guous  to  each  other,  confiding  of  many  little  glands,  *‘^c>  ^ 
Sut  fmaller  than  thofe  of  an  ox;  it  was  ol  a  flat  figure,  w un- 
out  any  Pelvis  in  the  middle,  but  the  ureters  went  out  at  the 
lower  end:  The  bladder  of  urine  was  oblong,  and  fmall  in 
proportion  to  the  animals  bulk,  with  a  round  ligament  on 
each  fide,  made  of  the  umbilical  arteries  y  The  Penis  was  long 
and  flender,  with  a  fmall  fharp  glans;  it  appears  not  exter¬ 
nally,  lying  concealed  in  its  iheath  within  the  body,  douoled 
up  or  rather  reflected  in  the  form  of  the  letter  o,  Imc  that  of 
a  bull:  The  tellicles  lie  within  the  cavity  of  the  Abdomen  on 
Vol.  I.  T  t  each 
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each  fide,  as  In  a  hedge-hog,  and  Tome  other  quadrupeds,  of  an 
oblong  figure  5  and  their  internal  ftfbllance  and  vefifels  exa£lly 
like  thofe  of  quadrupeds  5  the  feminal  vefifels  perforate  the 
Urethra  with  many  little  holes,  whereof  four  are  moft  confpi- 
cuous,  a  little  above  the  neck  of  the  bladder :  It  had  fix  fhort 
ribs  without  any  cartilages,  and  leven  with  cartilages  on  each 
fide  5  the  breaft  bone  was  very  final! :  The  diaphragm  muf- 
eular,  as  in  quadrupeds:  The  heart  large,  included  in  a  \ Peri¬ 
cardium with  two  ventricles  and  their  valves,  together  with 
coronary  arteries  and  veins  5  in  a  word,  the  whole  flrudiure 
and  fubflance  of  the  heart  and  lungs  agreed  exactly  with  that 
of  quadrupeds:  The  windpipe  was  very  fhort,  as  it  mull: 
needs  be,  the  fifh  having  no  neck;  the  Larynx  was  of  a  Angu¬ 
lar  figure,  running  out  with  a  long  neck  and  a  knob  at  the 
end :  The  pipe  in  the  head  thro’  which  this  fifh  draws  breath 
and  fpouts  out  water,  lies  before  the  brain,  and  ends  externally 
In  one  common  hole,  but  internally  is  divided  by  a  bony  Sep - 
turn ,  as  it  were  into  two  noftrils  5  but  below  it  opens  again  into 
the  mouth  by  one  hole  5  this  lower  orifice  is  furnifhed  with  a 
ffrong  Sphinaer,  the  fides  of  the  pipe  are  lined  with  a  glan- 
dulous  defh,  which  comprefied  yields  from  many  ‘Papillae  or 
little  holes  a  certain  glutinous  liquor  :  Above  the  nolfrils  is  a 
flrong  valve  or  membrane  like  an  Epiglottis ,  which  lerves  to 
flop  the  pipe,  to  prevent  the  waters  getting  in  involuntarily  j 
within  the  pipe  are  fix  blind  holes,  four  towards  the  fnout,  two 
above  the  valve  that  flops  the  noflrils,  and  two  beneath  it,  two 
towards  the  brain,  with  a  long  but  narrow  cavity  for  the  fenfeof 
fmelling,  as  may  be  gueffed,  tho"  on  opening  the  brain  neither 
olfaftory  nerves  nor  the  Procejfus  Mamillares  could  be  found  : 
The  eyes  are  lrnall,  confidenng  the  bignels  of  the  fifh,  and 
fituatxd  at  a  good  diilance  from  the  bafis  of  the  brain:  The 
fnout  is  long  and  furnifhed  with  very  large  mufcles  to  turn  up 
the  fand  at  the  bottom  o { the  fea  for  finding  fifhes,  as  appeared 
from  obferving  nothing  but  fand-eels  in  his  flomach,  which,  as 
was  laid  above,  lie  buried  in  the  fand  :  The  brain  and  Cerebel¬ 
lum,  as  to  their  fubflance  and  windings  are  the  fame  as  in 
quadrupeds,  only  differing  in  figure  as  being  ihorter;  but 
what  they  want  in  length  they  make  up  in  breadth  $  they  have 
alfo  the  like  Teguments  called  T)ura  and  Pia  Mater ,  with  fix 
or  feven  pair  of  nerves,  befides  the  optic,  the  fame  ventricles, 
only  in  the  Medulla  Oblongata  the  protuberances  called  Nates 
and  T*efles  were  not  obferved :  The  Hull  is  not  lo  Ifrong  and 
thick,  as  in  quadrupeds,  but  articulated  after  the  fame  manner 
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to  the  flrffc  Vertebrae  of  the  back-bone  ;  this  largenefs  of  the 
brain,  and  its  refemblance  to  that  of  a  man,  argue  this  crea¬ 
ture  to  be  of  more  than  ordinary  wit  and  capacity,  and  make 
the  dories  related  by  Herodotus ,  Pliny  the  elder,  and  Pliny  the 
younger,  more  probable :  It  had  in  each  jaw  48  teeth,  Hand¬ 
ing  in  a  row  like  little  blunt  pegs:  The  tongue  was  flat  above, 
and  of  an  equal  breadth  to  the  very  tip,  and  turnifhed  with 
teeth  about  the  edges,  and  tied  firmly  down  to  the  bottom  of 
the  mouth  all  along  the  middle,  as  Ariffiotle  truly  fays; 
whence  it  is  to  be  wondered,  that  Rondeletius  fliould  herein 
contradict  him,  unlefs  in  this  particular  the  dolphin  differ 
from  the  porpoife:  For  Mr.  Ray  takes  the  dolphin  to  be  the 
Phoccena  of  the  ancients,  which  is  a  Idler  fort  of  dolphin,  and 
not  the  LJelphinus ;  as  for  that  fiih,  which  our  fea-men  called 
the  dolphin,  with  teeth  on  its  tongue,  fmall  fcales  and  fins 
like  a  rock,  of  a  pleafant  fmell  and  tafte  ;  Mr.  Ray  takes  it  to 
be  entirely  different  from  the  dolphin  of  the  ancients :  He  ob- 
ferved  not  any  noftrils  in  this  fifh,  befides  thole  in  the  fiflula  or 
pipe,  nor  any  auditory  paffages,  in  which  alfo  Hriftotle  agrees, 
which  yet  Rondeletius  found  out  near  the  eyes;  and  there 
was  obferved  in  the  fcull  a  bone  anfwering  to  the  OsPetrofum , 
which  undoubtedly  was  defigned  for  the  organ  of  hearing : 
As  for  the  name  porpoife,  he  agrees  with  Gefner ,  that  it  was 
fo  called,  quafi  Porcus  Pifcis ,  mod  nations  calling  this  fifh 
Porcus  Marinas ,  or  the  fea-fwine,  and  it  refembles  a  fwine  in 
many  particulars,  as  the  fat,  the  drength  or  the  inout,  &c. 


Ichneumon-wafps,  and  the  manner  of  laying  their  Hggs  in  the 
Bodies  of  Caterpillars;  by  Mr.  Willoughby.  Phil.  Tranfi 
N°  7 6.  p.  2279. 


DR.  Lifer  is  of  opinion  that  the  Mufc<£  Ichneumcnes  lay 
their  eggs  in  the  bodies  of  caterpillars,  which  feems  to 
be  very  ingenious  and  true ;  theie  Ichneumones  have  tour 
wings  like  bees,  their  body  hanging  to  their  bread  by  a  (len¬ 
der  ligament,  as  in  walps;  mod,  it  not  all  01  them,  nave  dings 
and  are  produced  of  a  maggot,  that  (pins  itfelf  a  j theca  or 
cafe,  before  it  becomes  a  Nymph  a  ^  there  is  a  great  variety  of 
them,  fome  breed  as  bees  do,  laying  an  egg  which  produces  a 
maggot,  and  which  they  feed  till  it  comes  to  its  full  growtn ; 
others,  as  may  be  gueffed,  injeCl  their  eggs  into  plants,  the 
bodies  of  living  animals,  maggots,  &c.  for  it  is  very  furprifing 
toobferve,  that  a  large  caterpillar,  indead  of  becoming  abutter- 
fly,  dhould  produce  iometimes  one,  fometimes  two  or  three, 

T  t  2  and 
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and  fometimes  a  whole  fwarm  of  Ichneumons  5 * he  obferved 
this  anomalous  produftion  in  a  great  many  forts  of  caterpillars, 
both  hairy  and  finooth,  in  feveral  forts  of  maggots,  and  which 
is  uncommon  in  one  water-infeft  5  when  many  of  thefe  Ich¬ 
neumon  maggots  come  out  of  the  body  of  the  fame  caterpillar, 
they  weave  all  their  T'hecce  together  into  one  bunch,  which  is 
fometimes  round,  with  a  web  about  it,  juft  like  a  bag  of  fpi- 
ders  eggs  5  but  none  of  them  feed  on  fpiders  eggs,  which  fur-* 
mile  has  been  owing  to  their  conglobated  T*hec<£  refembling 
fpiders  eggs :  One  of  the  green  caterpillars  common  in  the 
heaths  in  the  north,  proceeded  fo  far  in  her  natural  change, 
that  fhe  enclofed  herfelf  in  a  great  brown  T’heco. ?  almoft  of  the 
fhape  of  a  bottle,  which  was  filled  with  a  Iwarm  of  Ichneu¬ 
mons^  and  it  has  been  obferved,  that  from  the  very  Aurelia-  itfelf 
an  Ichneumon  hath  proceeded  ^  which  is  a  thing  very  uncom¬ 
mon,  that  the  caterpillar,  ftung  and  impregnated  by  the  Ich¬ 
neumon ,  fhould  notwithftanding  be  fo  far  unhurt,  as  to  make 
herfelf  a  ‘Theca ,  and  to  become  an  ^Aurelia  ;  Mr.  Willoughby 
has  often  feen  a  great  Ichneumon  dragging  along  a  caterpillar 
on  the  highway,  and  the  lame  thing  was  obferved  by  Mr.  Wrayy 
which  after  fhe  had  haled  the  length  of  a  pearch,  fhe  laid 
down,  and  taking  out  a  little  pellet  of  earth,  with  which  fhe 
had  flopped  the  fmall  mouth  of  a  worm- hole,  goes  down  into 
it,  and  in  a  little  time  comes  up  again,  and  draws  the  cater¬ 
pillar  down  with  her  into  the  hole,  and  there  leaves  it,  and 
fhe  afterwards  not  only  flopped  but  filled  up  the  hole,  fbme- 
times  carrying  in  little  clods,  and  fometimes  feraping  dull:  with 
her  feet,  and  throwing  it  backwards  into  the  hole,  and  after- 
wards  ramming  it  dole  5  once  or  twice  fhe  flew  up  into  a  pine 
tree,  perhaps  to  fetch  cement  •  when  the  hole  was  full,  and 
level  with  the  ground  about  it,  fhe  laid  two  pine  leaves  near 
the  mouth  of  the  hole  and  flew  away  •  upon  digging  for  the 
caterpillar  it  was  found  very  deep  in  the  earth :  Mr.  Wil¬ 
loughby  had  obferved  a  fort  of  Ichneumons  or  rather  wafps, 
which  prey  on  feveral  forts  of  flies,  they  take  hold  of  them  by 
the  heads  and  carry  them  under  their  bellies  5  thefe  make  holes 
at  a  great  depth  in  the  ground,  in  which  they  lay  their  young, 
and  feed  them  with  thefe  flies,  for  creeping  backwards  into  the 
ground  they  drag  the  flies  after  them  :  They  may  poftibly  at 
firft  lay  their  eggs  in  the  very  body  of  a  fly,  but  one  being  not 
fufficient  to  bring  the  young  to  its  full  growth,  they  feed  it 
with  more  flies  5  for  their  ‘fhecae  are  at  laft  all  covered  over 
with  the  wings,  legs  and  other  parts  of  flies. 


Mufk- 
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Muflk-fcented  Infefts;  by  Dr.  Lifter.  Phil.  Tranf.  N°  jS. 

p.  228l. 

DR.  Lifter  obferved  the  two  infefts  mentioned  by  Mr.  Ray, 
N°  74.  p.  2220  fmell  very  ftrong  of  mufk}  the  (mail 
bees  are  very  frequent  in  the  woods  in  Lincoln Jh ire ,  and  they 
are  to  be  found  about  the  latter  end  of  April  in  paftures  and 
meadows,  on  the  early-blown  flowers  of  a  lort  of  Ranunculus , 
tho*  it  is  lomething  improper  to  fay  bees  feed  on  flowers  5  they 
are  alfo  frequent  on  the  flowers  of  dandelion,  &c.  The  iweet 
beetle  is  a  very  large  infeft,  and  well  known  about  Cambridge  5 
but  all  the  trials  made  to  preferve  them  with  their  fmell  pro- 
ved  ineffectual}  for  both  thefe  forts  of  infefts  will  of  them- 
felves  in  a  few  weeks  become  almoft  quite  fcentlefs :  There  is 
another  fweet  fmelling  infeft,  which  is  a  fix-footeckworm, 
feeding  on  Gallium  Luteum . 

Of  Vegetable  Excrefcences  and  Ichneumon-worms  5  by  Dr# 
Lifter.  Phil.  Tranf.  N°  7 6.  p«  2284. 

DR.  Lifter  thinks,  that  the  fubftance  of  the  vegetable  ex¬ 
crefcences,  in  which  the  Ichneumon-worms  are  found,  is 
rather  augmented  than  diminillied  or  worm-eaten  5  and  he  ob¬ 
ferved  a  poppy -head  (welled  to  a  monitrous  bulk,  and  yet  all 
the  cells  were  not  full  of  Ichneumons ,  but  fome  had  ripe  and 
good  feed  in  them  :  The  fwarms  of  Ichneumons  coming  out  of 
the  Tides  of  caterpillars  do  immediately  make  themfelves  up 
into,  bunches,  and  each  particular  I fheca ,  from  the  cabbage  ca¬ 
terpillar,  for  inftance,  is  wrought  about  with  yellow  (ilk,  as 
thofe  from  the  black  and  yellow  Jacobcea  caterpillar  with 
white;  and  he  never  obferved  thefe  Theca  covered  with  webs 
except  thofe  of  the  green  caterpillars,  common  in  the  heaths  of 
Lincoln jhire ,  which  are  fixed  to  bents  or  other  plants}  and 
when  he  firft  obferved  them  he  thought  he  found  a  caterpillar 
equivalent  to  the  Indian  filk-worm}  but  upon  cutting  them  in 
two,  inftead  of  a  caterpillar’s  Chryfalis  he  found  a  (warm  of 
Ichneumons ,  they  are  four  times  bigger  than  the  egg-bag  of 
any  Lnglijh  fpider  :  He  has  had  the  Ichneumon-worms  in  leve- 
ral  boxes  for  1  o  or  12  days,  feeding  on  the  very  cakes  of  fpi- 
der’s  eggs,  before  they  wrought  themfelves  Theca  for  their 
further  change}  and  they  feldom  exceed  the  number  of  five 
to  one  cake  of  eggs. 
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Obfervations  of  Solar  Spots  5  by  Dr.  Hook.  Phil.  Tranf, 

N°  77.  p.  2295. 

AUG.  30th,  1^71,  Dr.  Hook  obferved  a  large  fpot  about 
noon,  in  the  centre  of  the  fun’s  difk  :  Sept .  ift,  at  3  o’clock, 
he  faw  the  fame  fpot  moved  about  a  quarter  of  the  fun’s  dia¬ 
meter  weft  ward  5  it  confifted  of  one  greater,  and  two  lefler 
black  fpots  with  a  duiky  cloud  encompafling  them.  The  dia¬ 
meter  of  the  whole  phenomenon  was  about  f  z  of  the  fun’s  dia¬ 
meter,  and  it  was  diftant  from  the  neareft  limb  -f,  that  is, 
£  of  the  fun’s  diameter  $  this  he  examined  andmeafured  feveral 
times,  and  found  it  very  exa£L 

Obfervations  on  an  Eclipfe  of  the  Moon  $  by  Dr.  Hook.  PhiL 

Tranf.  S°  77.  p.  2295. 

VEP1*.  8th,  1^71,  7  h.  27  i  min.  Dr.  Hook  firft  obferved 
the  moon  to  be  eclipfed,  it  then  began  to  be  enlightened,  the 
total  darknels  being  already  paft,  the  fhadow  paffed  thro’  the 
middle  of  the  fpot,  called  by  Hevelius ,  Mons  Porphyrius  $  half 
of  the  faid  fpot  appearing  without  the  fhadow,  and  the  other 
half  darkened  by  it  •  7  h.  49  min.  the  fhadow  palled  thro’  the 
middle  of  Mons  Sinai ,  and  thro’  the  middle  of  the  eaftermoft 
of  the  three  lakes,  called  Mare  Adriaticum ,  and  juft  touched  the 
ridge  of  the  Apennine  Mountains,  7  h.  54111.  it  paffed  the 
middle  of  the  ifle  Pesbicus  in  the  ‘Propontis-,  8  h.  \  m.  it  palfed 
'  thro’  the  Streights  of  the  \ Pontus  Eminus ,  at  the  promontories 
Acherufia  and  Ariftes 8  h.  6  j  m.  it  touched  the  Palus  Mtfotis , 
which  was  then  diftant  from  the  neareft  limb  of  the  moon  -J  of 
Itsleffer  diameter  5  8  h.  17  in.  the:  fhadow  went  off*  the  body  of 
the  moon  upon  the  innermoft  limb-iineof Eevelius’s  large  map 
of  the  moon  at  the  29th  diviiion,  juft  without  the  Infula  Major 
of  the  Cafpian  Sea  5  the  dufkifh  i Penumbra  did  not  quite  leave 
the  limb  of  the  moon  without  fome  kind  of  darknefs,  till  8  h. 
29  m.  at  which  time  he  found  that  fide  of  the  moon  lali  deferr¬ 
ed  by  the  fhadow,  was  full  as  bright  and  clear  as  the  other:  In 
four  or  five  minutes  after  the  fhadow  was  gone  oft,  he  perceived 
a  faint  reprefentation  of  colours  on  that  part  of  the  moon’s  body, 
which  was  moft  affe&ed  by  the  Penumbra ,  fomewhat  refem- 
bling  the  colours  of  a  faint  halo  about  the  moon  $  this  grew 
gradually  fainter,  and  in  a  few  minutes  was  no  more  to  be 
ieen  5  it  did  not  feem  to  be  caufed  by  any  clouds  or  exhalations 
in  the  air,  the  fky  near  the  moon  being  very  clear,  and  the 
faid  colours  appearing  no  where,  but  on  the  duiky  part  of  its 
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pliafis 3  pofiibly  it  might  be  caufed  by  the  refraflion  of  the 
light  from  the  fun  thro’  the  atmofphere  about  the  earth. 

Of  Mu(k-AntS5  by  Dr.  Lifler.  Phil.  Tranf.  N°  77.  p.  3002. 

DR.  'Lifter  found,  in  a  landy  ditch-bank,  a  very  fmall  fort 
of  pifmires^  thofe  without  wings  were  of  a  light  yellow, 
and  broken  at  the  noflnls,  emitted  an  acid  fcent  3  but  thofe  of 
the  fame  bank,  and  with  wings,  were  coal-black,  which  being 
bruifed  and  lmelt  to,  emitted  fuch  a  fragrant  mufk-like  fcent, 
that  he  could  not  endure  it  for  its  ftrength  5  but  being  kept 
fome  time,  their  fmell  would  not  offend  the  moft  delicate. 
Mr.  Willoughby  found  the  goat-chafer,  or  iweet-beetle  out  of 
feafon,  as  to  its  fmell,  and  the  time  of  coition  is  the  molt  re¬ 
markable  feafon  for  their  lweeteft  and  ftrongeft  fcent. 

Of  Vegetable  Excrefcences,  and  Ichneumon  Wafps  3  by  Dr. 
M.  Lifler.  Phil.  Tranf.  Nu  77.  p.  3003. 

TH  E  fibrous  parts  of  many  vegetable  excrefcences,  feem 
not  to  be  the  food  of  the  worm  found  in  them,  that  is, 
that  the  worms  which  produce  ichneumons,  to  which  ipecies 
of  infers  this  pro pofition  fhould  be  limited,  do  not  leem  to  de¬ 
vour  the  fubflance  or  fibrous  part,  as  other  worms  eat  the  ker¬ 
nel  of  nuts,  £5 )C-  but  that  the  vegetable  excrefcences  increafe  in 
bulk,  and  rife  as  the  worms  feed :  It  is  obfervable,  that  fome 
of  the  ichneumons  delight  to  feed  on  a  liquid  fubflance,  as  the 
eggs  of  fpiders,  the  juices  within  the  bodies  ol  caterpillars  and 
maggots  3  whence  it  may  be  conjedlured,  that  thofe  of  the  fame 
Ipecies,  found  in  vegetable  excrefcences,  may  in  like  manner 
feed  on  the  juices  of  vegetables  3  and  the  dry  and  fpungy  tex- 
ture^of  fome  of  thofe  kinds  of  excrefcences  leems  to  evince  this  3 
for  if  you  cut  in  pieces  a  wild  poppy-head,  or  the  great  and 
foft  balls  of  the  oak,  you  will  find  in  the  partitions,  in  w'hich 
the  worms  are  lodged,  nothing  but  a  pithy  fubflance  like  that 
of  young  elder  3  and  if  any  cells  efcape  the  worms,  the  leeds 
therein  will  be  found  entire  and  ripe  3  whence  very  probably  it 
may  be  inferred,  that  they  feed  upon  the  liquid  pulp  of  the 
tender  feeds,  and  leave  the  fubflance  or  fibrous  part  to  be  ex¬ 
panded  into  an  excrefcence. 

Ichneumon  properly  fignifies  the  Egyptian  rat,  and  it  has 
its  name  from  its  hunting  or  tracing  out  the  eggs  of  crocodiles 
and  afps3  now  a  like  obfervation  made  by  fome  of  the  ancients 
on  certain  infc6ls  of  the  wafp  kind,  occafioned  the  application 
of  that  name  to  wafps,  as  well  as  the  Egyptian  rat  3  there  is 
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b'it  one  paffage  in  all  antiquity  concerning  thefe  wafps,  viz. 
in  Ariftot.  de  Hift.  Anim.  lib.  5.  c.  20.  which  ‘Pliny,  lib.  n. 

aI>  hath  rendered,  thus,  Fefpde*  qu #  Ichneumones  vocantur 
(Hint  autem  minores  quam  alid? )  unum  genus  ex  araneis  peri- 
)imt,  phalangium  appellatum,  5?  in  nidos  fuos  ferunt,  deinde 
illinunt ,  &  ex  Us,  incubando,  fmm  genus  procreant ;  that  is, 
t;v,  wafpS  called  Ichneumons,  and  which  are  {mailer  than  other 
wafps,  kill  a  fpecies  of  fpiders,  called  Phalangium,  and  carry 
them  to  their  nefts,  after  which  they  befmear  them,  and  by 
incubation  produce  their  own  fpecies  out  of  them :  And  there 
feems  lufficient  reafon  to  believe,  that  the  lnlefts  treated  of 
above,  are  for  kind,  the  ichneumons  of  the  ancients. 

Obfervations  on  the  Solar  Spots.  Phil.  Tranf  N°  78.  p.  5020. 

IN  the  obfervation  made  Augufl  idpt,  the  anterior  limb  of 
the  mifty  crown  enclofmg  all  the  fpots  was  in  the  iame 
horarv  circle  with  the  inn’s  centre:  Aug.  14  b,  in  the  morning, 
from  6  to  7  o’clock,  there  paffed  15"  of  time  between  the 
•paffave  of  the  anterior  limb  of  the  laid  crown,  and  the  pailage 
of  the"  fun’s  centre  thro’  the  fame  horary  circle;  and  men  the 
fouthern  limb  of  the  crown  was  a  minute  and  a  halt  dittanr  to 
the  north,  from  the  parallel  of  the  equator  palling  thro  the 
fame  centre  of  the  fun;  the  figure  of  the  firft  ipot  was  almolt 
the  fame  with  that  ot  the  preceedwg  day ;  the  fecond  had 
affumed  the  form  of  a  heart,  whofe  point  was  turned  north¬ 
ward,  and  its  bafe  lay  between  louth  and  eaft ;  three  other 
fmall  fpots,  difpofed  triangular-wile,  Hood  over  the  laid  bale, 
accompanied  with  two  others  on  aline  turned  to  the  fouth ; and 
thev  were  all  encompaffed  by  a  crown  running  out  into  a  point 
on  the  fouth-fide ;  and  on  the  north-fide,  eaitward,  it  had  an 
appendix.  The  15th,  at  6  in  the  morning,  there  paded  27 
between  the  paffage  of  the  anterior  limb  of  the  crown,  and  that 
of  the  fun’s  centre  thro’  the  fame  horary  circle  ;  the  louthern 
limb  of  the  fame  crown  was  2  min.  and  a  half  diltant  from  the 
parallel  of  the  equator  paffing  thro’  the  fun’s  centre,  whole 
diameter  paffed  in  2'  9"  thro’  the  fame  horary  circle ;  the  hrit 
fpot  had  a  little  changed  its  figure;  the  fecond  was  quadran¬ 
gular,  longer  from  eaft  to  weft,  than  from  norm  to  fouth;  it 
appeared  bigger  than  ordinary,  and  had  on  its  fines  witmn  the 
compafs  of  the  crown,  three  other  fmall  fpots;  and  tour  more 
were  fecn  without  the  faid  crown  on  the  fouth-fide.  Aug.  16th, 
at  <f  in  the  morning,  these  were  27"  between  the  paffage  ol  the 
fun’s  anterior  limb,  and  that  of  the  anterior  limb  of  tne 
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thro’  the  fame  horary  circle,  and  38^  between  the  paffage  of 
the  anterior  limb  of  the  crown,  and  that  of  the  fun’s  centre  5  the 
fouthern  limb  of  the  crown  was  3  \  min.  diftant  from  the  pa¬ 
rallel  of  the  equator,  palling  thro’  the  fun’s  centre  to  the  north  5 
and  the  obfervation  being  made  ftill  more  exadlly  at  half  an 
hour  pall  7  the  lame  morning,  this  diftance  was  found  3'  33^. 
The  figure  of  the  firft  fpot  in  the  beginning  of  the  obfervation 
differed  not  much  from  that  of  the  preceeding  day  ;  but  after¬ 
wards  it  was  feen  divided  into  two  3  the  fecond,  which  likewife 
leemed  to  be  the  lame  at  firft,  was  afterwards  divided  into 
three,  with  black  and  dark  points  without  the  crown  on  the 
fottth-fide.  The  fame  day  at  6 ,  and  15'  in  the  after¬ 
noon,  the  figures  of  thefe  fpots  were  changed  much  ;  the  two 
foremoft  were  part  of  that  which  in  the  morning  appeared  as 
one  5  the  other  two  following  the  two  firft  were  in  the  morning 
a  part  of  the  fecond  ;  and  without  were  five  points  on  the  fouth 
fide,  and  two  more  a  little  further  north,  which  points  were 
ranged  as  in  another  area,  made  up  of  other  points,  fo  fmall 
that  they  could  fcarce  be  perceived.  Aug.  17th,  in  the  morn¬ 
ing,  immediately  after  fun-rifing,  there  appeared  three  very 
dark  fpots,  which  in  a  manner  formed  thefe  letters  F  po- 
fited  from  eaft  to  weft,  and  included  in  their  ufual  crown, 
which  extended  two  arms,  or  handles,  one  to  the  louth,  the 
other  to  the  north;  thefe  paffed  i8;/  between  the  paffage  of 
the  foremoft  limb  of  the  fun,  and  that  of  the  foremoft  limb 
ot  the  crown,  and  47 if  £  between  the  paffage  of  the  anterior 
limb  of  the  crown,  and  the  paffage  of  the  fan’s  centre; 
the  fouthern  limb  of  the  lame  crown  was  n'  17 n  diftant 
from  the  parallel  that  touched  the  lun  on  the  north-fide,  and 
4'  38^  from  the  parallel  that  palled  thro’  his  centre.  Augufl 
1 8th,  at  7  in  the  morning,  the  lpots,  which  appeared  thro’ 
fome  clouds,  had  almoft  the  fame  lhape  with  thole  of  the  pre¬ 
ceeding  day,  with  this  difference,  that  they  were  a  little  elder 
together,  from  eaft  to  weft;  there  were  13^  between  the 
paffage  of  the  anterior  limb  of  the  fun,  and  that  of  the  anterior 
limb  of  the  fpot  thro’  the  fame  horary  circle,  and  yj  £  between 
the  paffage  of  the  foremoft  limb  of  the  fpot  to  that  of  the 
centre;  the  fouthern  limb  of  the  fpot  was  diftant  5/  13Y  from 
the  parallel  that  touched  the  fun’s  northern  limb,  and  6' 4.1U 
from  the  parallel,  that  paffed  thro’  his  centre  :  At  5  o’clock  in 
the  afternoon  of  the  fame  day,  there  elapfed  1  ilf  between  the 
paffage  of  the  anterior  limb  of  the  fun,  thro’  the  fame  horary 
circle,  and  that  of  the  anterior  limb  of  the  crown,  an  1  54^  £ 
Vol.  I.  U  u  from 
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from  that  to  the  paffage  of  the  fun’s  centre  5  the  limb  of  the 
crown,  next  the  parallel,  palling  thro’  the  fun’s  centre  was 
diftant  from  the  fame  parallel  7'  4c/.  Aug.  19th,  from  4  to  5 
in  the  evening,  the  fpot  appeared  oblong  near  the  fun’s  circum¬ 
ference,  from  which  it  was  diilant  about  the  breadth  of  the 
fame  ipot. 

The  apparent  velocity  of  the  fpots,  when  they  approached 
the  fun’s  centre  gave  ground  to  determine  their  apparent  perio¬ 
dical  revolution  about  the  fun’s  axis  to  be  about  27  £  days, 
fuppofing  them  either  adhering  to  his  furface,  or  at  leaft  near 
it  3  and  confequently,  that  from  the  morning  of  Aug.  13th, 
when  they  were  near  his  centre,  they  Ihould  take  between  fix 
and  feven  days  to  arrive  at  the  limb  of  his  apparent  dilk,  which 
in  effeCl  has  been  obferved  to  happen 3  for  lince  the  morning 
of  Aug .  13th,  to  the  evening  of  Aug.  19th,  when  they  were 
ieen  near  the  limb,  are  6  £  days,  and  then  they  were  lfiJl  fo 
far  diilant  from  .it,  that  it  was  eafy  to  judge,  they  would  not 
difappear  that  day  3  Aug.  20th,  which  was  not  full  feven  days 
from  their  arrival  at  the  middle  of  the  diik,  they  difappeared  : 
The  apparent  velocity  near  the  centre,  was  fuch,  that  if  it  had 
continued  the  fame,  the  fpots  would  have  arrived  at  the  limb 
of  the  diik  in  four  days  3  but  in  this  hypothefis,  this  apparent 
velocity  was  to  become  iefs  according  as  the  fpots  fhould  re¬ 
move  from  the  centre,  and  in  efFetl  it  fo  happened :  The  di¬ 
minution  of  the  length  of  the  mifty  crown  was  in  a  manner 
proportionable  to  the  diminution  of  the  apparent  velocity  3 
for  when  this  crown  was  in  the  middle,  and  in  a  fituation 
wherein  its  true  figure  could  be  heft  feen,  it  appeared  oblong, 
and  of  the  form  of  an  human  ear,  its  greateft  diameter  regard¬ 
ing  eaft  and  weft  3  but  near  the  limb,  this  fame  diameter 
feemed  to  Ihorten,  and  after  appearing  greateft  in  its  firft  fitu¬ 
ation,  it  appeared  leaft  in  this,  becaufe  it  was  almoft  in  a  cir¬ 
cle  that  palled  thro’  the  fun’s  centre,  whofe  equal  arches  are  by 
fo  much  the  more  oblique,  by  how  much  they  approach  the 
more  to  the  limb  of  his  diik,  and  confequently  appear  lefs, 
according  to  the  rules  of  optics  3  mean  time  the  diameter,  that 
was  turned  from  fouth  to  north,  was  apparently  of  the  lame 
bignefs  it  had  near  the  centre,  becaufe  it  was  in  a  circle  almoft 
parallel  to  the  horizon  of  the  fun,  which  formed  the  reprefenta- 
tion  of  its  limb,  and  whole  equal  arches,  by  the  fame  optical 
realbns,  do  not  appear  contracted. 
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Objervations  on  Saturn,  Phil.  Tranf.  N°  78.  p.  3024. 

IT  is-  known,  that  Saturn  is  for  the  moft  part  ieen  with  Anfts, 
or  arms  fattened  to  the  two  fides  of  his  difk,  when  viewed 
with  fome  large  telefcopes,  and  that  he  does  not  relume  his 
round  figure  till  every  fifteenth  year,  and  this  change  was  to 
happen  in  July  and  Augufi  1671,  according  to  the  hypothefis 
and'predidiions  of  M.  Huygens ,  publifhed  1 679;  but  this  round 
figure  of  Saturn  hath  been  perceived  fooner,  viz.  ever  fince  the 
end  of  May ,  at  a  time  when  he  was  dittant  enough  from  the 
fun,  and  the  horizon  to  be  well  obferved,  and  continued  of  this 
figure  to  the  1  rth  of  Augufl 5  but  three  days  alter,  he  was  leen 
with  very  narrow  arms. 


Further  Observations  on  Glow-worms*  by  Mr.  Tcmpler. 

Phil.  Tranf.  N°  78.  p.  3035. 

G^fUne? id,  i<5'7 i,  after  feveral  trials  of  different  pofitions, 
J  Mr.  Fempler  found  the  glow-worm  would  not  fometimes 
fhine  when  in  motion,  but  when  it  fhone  at  all,  it  was  ob- 
ferved,  that  fome  part  or  other  of  it  moved:  Putting  it  into 
an  urinal  of  white  glals,  at  9  o’clock  at  night,  it  ciauled  nim¬ 
bly  in  it,  and  extended  itfelf  beyond  an  ordinary  length,  yet  it 
did  not  fhine  lo  clear,  as  in  its  box  when  opened;  putting  the 
urinal  into  water  for  about  half  an  hour,  it  yielded  a  delight¬ 
ful  irradiation  thro’  the  water;  upon  depreffing  the  urinal 
into  the  water,  till  the  bottom  almott  reached  that  of  the  bafon, 
and  looking  in  at  the  top  of  the  urinal,  a  fair  light  was  feen, 
but  upon  lifting  the  glals  out  of  the  water,  it  was  obferved  to 
fhine  very  little;  after  that,  putting  it  into  its  box,  it  fhone 
ten  times  greater  than  in  the  urinal.  June  14th,  the  worm 
leemed  dead,  and  being  ihut  up  in  a  box  would  give  no  light, 
tho’  it  was  betwixt  9  and  10  at  night;  but  in  the  uncovered 
box,  or  in  the  urinal,  it  fhone  faintly,  and  the  light  was  of  a  far 
different  colour  from  what  it  was  formerly.  On  pricking  the 
worm,  its  fhining  was  not  obferved  to  encreafe  :  It  is  hard  to 
determine  when  a  glow-worm  is  dead,  for  it  may  be  kept  for 
many  days,  even  weeks,  and  feeni  dead,  and  yet  afterwards 
both  walk  and  fhine  again. 


Veins  obferved  in  Plants;  by  Dr.  M.  Litter,  Phil.  Tranf 

N°  79.  p.  3052. 

DR.  Infer  made  fome  obfervations  on  the  veins  of  plants, 
or  fuch  du£h,  as  ieem  to  contain  and  carry  in  them  their 
nobleft  juices,  analogous  to  human  veins ;  Thole  parts  of  a 
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plant,  called  by  Pliny,  lib .  1 6.  c.  38.  Pena?  and  Pulpa?,  are 
nothing  other,  but  what  Dr.  Grew  calls  fibres  and  infertments, 
or  the  ligneous  body  interwoven  with  that  which  he  takes  to  be 
the  cortical,  that  is,  the  leveral  diltincfions  of  the  grain:  Now, 
that  thefe  veffels  are  not  the  pores  of  the  ligneous  body,  is  plain 
in  a  tranfverfe  cut  of  [Angelica  fylvefir is  magna  vulgatior  J.  B. 
the  veins  there  very  clearly  dilcover  themfelves  to  be  diftincf 
from  fibres,  obfervable  in  the  P 'arenchyma  of  the  lame  cortical 
body,  the  milky  juices  always  riling  on  the  llde,  and  not  in  any 
fibre  5  alfo  in  a*  like  incifion  of  a  burdock  in  June,  the  juice 
fprmgs  on  each  fide  of  the  radii  of  the  woody  circle  j  that  is,  in 
the  cortical  body  and  pith  only  5  again,  where  there  is  no  pith, 
none  of  this  juice  is  obferved,  and  confequently  none  of  thele 
veins,  as  in  the  roots  of  plants  and  trunks  of  trees,  but  always  in 
the  bark  of  either :  Thefe  particulars  are  plainly  obfervable  in 
the  Spondilium ,  Ci  cut  aria,  many  of  the  th  iflle -kind,  ^3c.  Further, 
neither  are  they  in  all  probability  of  the  number  of  the  pores, 
deferibed  by  Ut.Grew  in  the  cortical  body,  or  pith 5  nor  are 
thefe  pores  extended  by  the  breadth  of  the  plant,  becaufe  the 
courfe  of  the  juice  in  thefe  veffels  is  according  to  the  length  of 
the  plant,  as  may  be  plainly  traced  in  the  pith  of  a  dried  fennel- 
ffalk,  purfumg  them  by  difTeffion  quite  thro’  the  length  of  the 
pith;  And  the  reafons  for  their  being  veffels,  are  as  follow  : 
1.  Becaufe  they  are  to  be  found  in  the  pith,  and  fometimes  in 
the  cortical  body  of  a  plant,  not  included  within  the  common 
tunicle  of  any  fibres  5  and  if  they  had  not  their  own  proper 
membranes,  there  is  no  reafon  why  the  very  porous  and  ipongy 
body  of  the  pith  and  cortex  fhculd  not  in  all  their  parts 
be  filled  alike  with  the  juice,  and  not  rife,  as  it  plainly  does, 
in  a  few  determinate  and  let  places,  that  is,  according  to 
the  difpofition  of  thefe  veffels.  2.  The  fudden  lpringing  of 
the  milky  juice  out  of  the  pores  of  Cataputia  minor  Lobelypon 
a  ligature  3  for  if  there  was  no  coated  veffel  to  hold  this  juice, 
we  might  well  expeft  ns  fpringing  out  upon  the  bare  ligature, 
as  when  a  wet  fponge  is  iqueezed}  and  it  is  very  probable, 
that  thele  veffels  are  in  all  plants  whatfoever:  The  primary 
ufc  of  thefe  veins  ieem  to  be  to  convey  the  Succus  nutritius  of 
plants,  becaufe  there  is  no  vegetation  where  they  are  not  *  as 
as  feem  if  an  engrafted  branch  be  bared  and  firipped  of  the 
clay,  iSc.  in  June ,  the  vegetation  will  appear  to  have  been 
made  only  by  the  bark,  and  not  by  the  wood,  that  is,  in  the 
place  where  thefe  veffels  are :  A  fecondary  ufe  is  the  furnifh- 
ing  of  our  fhops,  for  it  is  from  thefe  veins  that  all  our  vege¬ 
table  drugs  are  extracted,  A  new 
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A  new  Theory  of  Light  and  Colours  ;  by  Mr.  Ilaac  Newton. 

Phil.  Tranf.  N°  80.  p.  3075. 

IN  1 666  Mr.  Newton  in  order  to  try  the  celebrated  Lheenomena 
of  colours  procured  a  triangular  glafs-prifm,  and  having 
darkened  his  chamber  he  made  a  fmall  hole  in  his  window- 
fhutter,  to  let  in  a  fufficient  quantity  of  the  funs  light,  and 
placed  a  prifm  at  its  entrance,  that  it  might  be  refracted  to 
the  oppofite  wall:  It  was  at  firft  very  agreeable  to  obferve  the 
vivid  and  intenfe  colours  produced  thereby  5  but  afterwards 
applying  himfelf  to  confider  them  more  carefully,  he  was  iur- 
prifed  to  fee  them  in  an  oblong  form,  which,  according  to  the 
received  laws  of  refraction,  Ihould  have  been  circular-  they 
were  terminated  at  the  fides  by  flraight  lines,  but  at  the  ends, 
the  decay  of  light  was  fo  gradual,  that  it  was  difficult  to  de¬ 
termine  juftly  their  figure,  yet  they  feemed  lemicircular : 
comparing  the  length  of  this  coloured  SpeLtrum  with  its 
breadth,  he  found  it  about  five  times  greater  5  a  difproportion 
fo  extraordinary,  that  it  excited  in  him  an  uncommon  curiofity 
of  examining  whence  it  might  proceed;  he  could  fcarce 
think  that  the  various  thicknefs  of  the  glafs,  or  the  termina¬ 
tion  with  ihadow  or  darknefs,  could  have  any  influence  on 
light  to  produce  fuch  an  effeCt  ;  yet,  he  did  not  think  it  amifs, 
firft  to  examine  thele  circumftances,  and  fo  try  what  Ihould 
happen  by  tranfmitting  light  thro’  parts  of  the  glafs  of  divers 
thickneffes,  or  thro’  holes  in  the  window  of  different  bigneffes, 
or  by  fetting  the  prifm  without,  in  fuch  a  manner  that  the  light 
might  pafs  thro’  it,  and  be  refraCted,  before  it  was  terminated 
by  the  hole;  but  none  of  thefe  circumftances  were  found  ma¬ 
terial  ;  the  fafhion  of  the  colours  was  in  all  thefe  cafes  the 
fame:  Again  he  fufpeCted,  whether  any  unevennefs  in  the 
glafs,  or  other  contingent  irregularity  might  not  dilate  thefe 
colours;  and  to  try  this,  he  took  another  prifm  like  the  for¬ 
mer,  and  placed  it  in  fuch  a  manner,  that  the  light  palling 
thro’  them  both  might  be  refraCted  contrary  ways,  and  thus  be 
returned  by  the  latter  into  that  courfe  from  which  the  former 
had  diverted  it;  for  by  this  means,  he  thought  the  regular  ef¬ 
fects  of  the  firft  prifm  would  be  deftroyed  by  the  lecond,  but 
the  irregular  ones  more  augmented  by  the  multiplicity  of  re¬ 
fractions.  The  event  was  that  the  light,  which  by  the  firft 
prilfn  was  diffufed  into  an  oblong  form,  was  by  the  fecond  re- 
ducedinto  an  orbicular  one,  with  as  much  regularity,  as  when 
it  did  not  at  ail  pafs  thro’  them  5  fo  that,  whatever  was  the 
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caufe  of  that  length,  it  was  not  any  contingent  irregularity ; 
He  then  proceeded  to  examine  more  critically,  what  might  be 
effe&ed  by  the  difference  of  the  incidence  of  rays  coming 
from  different  parts  of  the  fun,  and  for  that  end,  he  meafured 
the  feveral  lines  and  angles,  belonging  to  the  image  3  its  dis¬ 
tance  from  the  hole  or  prifm  was  22  foot}  its  utmofl  length 
13  \  inches,  its  breadth  2  f,  the  diameter  of  the  hole  \  inch, 
the  angle  which  the  rays,  tending  towards  the  middle  of  the 
image,  made  with  thofe  lines,  in  which  they  would  have  pro¬ 
ceeded  without  reflation,  was  440  56'  3  and  the  vertical  angle 
of  the  prifm,  6 30  1-2'$  alfo  the  refra&ions  on  both  fides  the 
prifm,  that  is,  of  the  incident  and  emergent  rays,  were  as 
near,  as  he  could  make  them,  equal,  and  confequently  about 
540  4',  and  the  rays  fell  perpendicularly  on  the  wall:  Now 
iubducling  the  diameter  of  the  hole  from  the  length  and 
breadth  of  the  image,  there  remained  13  inches  the  length, 
and  2  y  the  breadth,  comprehended  by  thole  rays,  w7hich  paf- 
fed  thro’  the  centre  of  the  faid  hole,  and  confequently  the  an¬ 
gle  of  the  hole,  which  that  breadth  fubtended,  was  about  31', 
anfwerable  to  the  fun’s  diameter  3  but  the  angle  which  its 
length  fubtended  was  more  than  five  fuch  diameters,  viz,  2® 
49'.  Having  made  thefe  obfervations,  he  firft  computed  from 
them  the  refrafbive  power  of  that  glafs,  and  found  it  meafured 
by  the  ratio  of  the  fines,  as  20  to  31 3  and  then  by  that  ratio, 
he  computed  the  refraffion  of  two  rays  flowing  ftom  oppofite 
parts  of  the  fun’s  dillt,  fo  as  to  differ  31'  in  their  obliquity  of 
incidence,  and  found,  that  the  emergent  raysfhould  have  com¬ 
prehended  an  angle  of  about  31',  as  they  did  before  they  were 
incident 3  but  becaufe  this  computation  was  founded  on  the 
hypothecs  of  the  proportionality  of  the  fines  ot  incidence  and 
retra&ion,  which  tho*  by  his  own  experience  he  could  not 
imagine  to  be  fo  erroneous,  as  to  make  that  angle  but  31% 
which  in  reality  was  20  49  5  yet  his  curioflty  caufed  him  again 
to  take  his  prilm,  and  placing  it  at  his  window,  as  beiote,  he 
obferved,  that  by  turning  it  a  little  about  its  axis  to  and  fro,  fo 
as  to  vary  its  obliquity  to  the  light,  more  than  an  angle  of  four 
or  50,  the  colours  were  not  thereby  fenfibly  tranflated  from 
their  place  on  the  wall,  and  confequently  by  that  variation  of 
incidence,  the  quantity  of  refra&ion  was  not  fenfibly  varied : 
By  this  experiment  therefore,  as  well  as  by  the  former  com¬ 
putation,  it  was  evident,  that  the  difference  of  tne  incidence 
of  rays,  flowing  from  divers  parts  of  the  fun,  could  not. make 
them  after  decuifation  diverge  at  a  fenfioly  greater  angle,  than 
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that  at  which  they  before  converged,  which  being  at  moll,  bat 
31'  or  32',  there  ftill  remained  iome  other  caufe  to  be  found 
out,  from  whence  it  could  be  20  49'.  .  Then  he  began  to  fuf- 
pe£f  whether  the  rays,  after  their  traje&ion  thro5  the  prilm, 
did  not  move  in  curve  lines,  and  according  to  their  greater  or 
lefs  curvity  tend  to  different  parts  of  the  wall;  and  his  fufpi- 
cion  was  encreafed  when  he  remembred  that  he  had  often  feen 
a  tennis-ball,  ftruck  with  an  oblique  racket,  defcribe  fuch  a 
curve  line  5  for,  a  circular  as  well  as  a  progreftive  motion  be¬ 
ing  communicated  to  it  by  the  ftroke,  its  parts  on  that  fide, 
where  the  motions  confpire,  muft  prefs  and  beat  the  contigu¬ 
ous  air  more  violently  than  on  the  other,  and  there  excite  a 
re-affcion  of  the  air  proportionably  greater  3  and  for  the  fame 
reafon,  if  the  rays  of  light  fliould  poffibly  be  globular  bodies, 
and  by  their  oblique  paffage  out  of  one  medium  into  another 
acquire  a  circular  motion,  they  ought  to  feel  the  greater  re- 
fiftance  from  the  ambient  jether,  on  that  fide,  where  the  mo¬ 
tions  confpire,  and  thence  be  continnally  bended  to  the  other; 
but  notwithftanding  this  plaufible  ground  of  fufpicion,  when 
he  came  to  examine  it,  he  could  obferve  no  fuch  curvity  in 
them ;  and  befides,  which  was  enough  for  his  purpofe,  he  ob- 
ferved,  that  the  difference  betwixt  the  length  of  the  image, 
and  diameter  of  the  hole,  thro5  which  the  light  was  tranfmitted, 
was  proportionable  to  their  diftance :  The  gradual  removal  of 
thefe  lufpicions,  did  at  length  lead  him  to  the  Experimental® 
Cruets,  which  was  this;  he  took  two  boards,  and  placed  one 
of  them  clofe  behind  the  prilm  at  the  window,  fo  that  the 
light  might  pafs  thro5  a  fmall  hole,  made  in  it  for  that  purpofe, 
and  fall  on  the  other  board,  which  he  placed  at  about  12  foot 
diftance,  after  making  a  imall  hole  in  it,  tor  fome  of  that 
incident  light  to  fall  thro5;  then  he  placed  another  prilm  be¬ 
hind  this  fecond  board,  fo  that  the  light  trajeCled  thro5  both 
the  boards,  might  pafs  thro5  that  alfo,  and  be  again  retracted 
before  it  arrived  at  the  wall;  this  done,  he  took  the  firft  prifm 
in  his  hand,  and  turned  it  to  and  fro  {lowly  about  its  axis,  fo 
much  as  to  make  the  feveral  parts  of  the  image,  caft  on  fhe 
fecond  board,  fucceftively  pals  thro5  the  hole  in  it,  that  he 
might  oblerve  to  what  places  on  the  wall  the  fecond  prilm 
would  refraft  them  ;  and  he  faw  by  the  variation  of  thofe  pla¬ 
ces,  that  the  light  tending  to  that  end  of  the  image,  towards 
which  the  refraction  of  the  firft  prifm  was  made,  did  in  the  fe¬ 
cond  prifm  fuffer  a  refraClion  confiderably  greater  than  the 
light  tending  to  the  other  end ;  and  fo- the  true  caufe  of  the 
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length  of  that  image  was  detected  to  be  no  other,  than  that 
light  confifls  of  rays  differently  refrangible ,  which  without  any 
regard  to  a  difference  in  their  incidence,  were,  according  to  their 
degrees  of  refrangibility,  tranfmitted  Towards  different  parts  of 
the  wall :  And  from  this  he  underflood,  that  the  perfection  of 
telefcopes  was  hitherto  limited,  not  fo  much  for  want  of  glaffes 
truely  figured  according  to  the  prefcription  of  optic  writers,  as 
was  till  then  imagined,  as  becauie  that  light  itfelt  is  a  heteroge¬ 
neous  mixture  of  differently  refrangible  rays  5  fo  that  were  a 
glafs  fo  exadly  figured,  as  to  colled:  any  one  fort  of  rays  into  one 
point,  it  could  not  colled  thole  alfo  into  the  fame  point,  which 
having  the  fame  incidence  on  the  fame  medium,  are  apt  to  fuffer 
a  different  refradion  5  and  he  wondered,  the  difference  of  re¬ 
frangibility  being  fo  great,  that  telefcopes  fhould  arrive  at  the 
perfedion  they  are  now  at  •  for  meafuring  the  refradion  in  one 
of  his  prifms,  he  found,  fuppofing  the  common  fine  of  incidence 
on  one  of  its  planes  was  44  parts,  the  fine  of  refradion  of  the 
outmofl  rays  on  the  red  end  of  the  colours,  made  out  of  glafs 
into  air,  would  be  6 8  parts,  and  the  line  of  refradion  of  the 
outmofl  rays  on  the  other  end,  69  parts,  fo  that  the  difference  is 
about  a  24th  or  25  th  part  of  the  whole  refradion  j  and  confe- 
quently  the  objed  glafs  of  any  telefcope  cannot  colled  all  the  rays, 
which  come  from  one  point  of  an  objed,  fo  as  to  make  them  meet 
at  its  focus  in  lefs  room  than  in  a  circular  fpace,  whole  diame¬ 
ter  is  the  50th  part  of  the  diameter  of  its  aperture  5  which  is  an 
irregularity,  fome  hundreds  of  times  greater,  than  a  circularly 
coloured  lens,  of  fo  frnall  a  fedion  as  the  objed-glaffes  of  long  te¬ 
lefcopes  are,  would  caufe  by  the  unfitnels  of  its  ngure,  were  light 
uniform :  This  confi deration  made  Mr.  Newton  take  reflexions  into 
confideration,  and  finding  them  regular,  lo  that  the  angle  of  re¬ 
flexion  of  all  forts  of  rays  was  equal  to  their  angles  of  incidence  • 
he  perceived  that  by  that  means  optic  inftruments  might  be 
brought  to  any  degree  of  perfedion  imaginable,  providing  a  re- 
fleding  fubflance  could  be  found,  which  would  polifh  as  finely 
as  glafs,  and  refled  as  much  light  as  glafs  tranfmits,  and  the  art 
of  communicating  to  it  a  parobolical  figure  be  alfo  attained  •  but 
there  feemed  to  be  very  great  difficulties,  and  almofi  infupera- 
ble  •  when  he  further  considered,  that  every  irregularity  in  a  re¬ 
flecting  lurface  makes  the  rays  flray  five  or  fix  times  more  out  of 
their  due  courfe,  than  the  like  irregularities  in  a  refrading  one 5 
fo  that  a  much  greater  nicenefs  would  be  required  here,  than  in 
figuring  glaffes  for  refradion :  He  afterwards  deviled  a  tender 
way  of  poliihing,  proper  for  metals,  whereby,  as  he  imagined, 
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the  figure  alfo  would  be  perfected  to  the  laft  degree,  and  lie  be¬ 
gan  to  try  what  might  be  effected  in  that  kind,  and  by  degrees 
io  far  perfected  an  inftrument,  that  he  could  diicern  by  it  jfttpi- 
ter1  s  four  Satellites ,  as  alio  the  moon-like  phafis  of  Venus,  but 
not  very  diftinCfly,  noc  without  lome  nicenefs  in  clifpoiing  the 
inftrument;  after  this  he  made  another  conftderably  better  than 
the  firft,  especially  for  day-objecte;  he  had  alfo  thoughts  of 
making  a  microfcope,  which  likewile  fhould  have,  inftead  oi  an 
objeCfc-glais,  a  reflecting  piece  of  metal ;  and  thele  inftruments 
ieem  as  capable  of  improvement  as  telefcopes,  and  perhaps  more, 
becaufe  only  one  reflective  piece  of  metal  is  requiflte  in  them, 
as  appears  by  Fig.  4.  Plate  X.  where  AB  repretents  the  object- 
metal,  CD  the"eye-glals,  F  their  common  focus,  and  O  the 
other  focus  of  the  metal,  in  which  the  object  is  placed. 

But  to  return,  Light  is  not  fimilar  or  homogeneal,  but  con- 
flfts  of  difform  rays ,  fome  of  which  are  more  refrangible  than 
others ;  fo  that  without  any  difference  in  their  incidence  on  the 
fame  medium,  fome  will  be  more  refraCted  than  others,  not  by 
any  virtue  of  the  glafs,  or  other  external  cauie,  but  from  a  pre- 
diipofition,  which  every  particular  ray  bath  to  iuiier  a  particular 
degree  of  refraction:  After  this  he  proceeds  to  hint  at  a  more 
notable  difformity  in  the  rays  of  light,  wherein  the  origin  of 
colours  is  unfolded,  and  that  doCtrine  is  comprehended  and 
illuftrated  in  the  fallowing  proportions. 

1.  As  the  rays  of  light  differ  in  degrees  of  refrangibility,  fo 
they  alfo  differ  in  their  difpofition  to  exhibit  this  or  that  parti¬ 
cular  colour  3  colours  are  not  qualities  of  light,  derived  from  rc- 
fraCtions  or  reflexions  of  natural  bodies,  as  it  is  generally 
thought,  but  original  and  connate  properties,  which  in  different 
rays  are  different;  dome  rays  are  difpofed  to  exhibit  a  red  co¬ 
lour  and  no  other,  fome  a  vellow  and  no  other,  fome  a  green  and 
no  other,  and  lo  of  the  reft ;  nor  are  there  only  proper  and  par¬ 
ticular  rays  to  the  more  eminent  colours,  but  even  to  all  their  in¬ 
termediate  gradations. 

2.  To  the  fame  degree  of  refrangibility  ever  belongs  the 
fame  colour,  and  to  the  fame  colour  always  belongs  the  fame  de¬ 
gree  of  refrangibility :  The  leaft  refrangible  rays  are  all  difpofed 
to  exhibit  a  red  colour,  and  on  the  contrary  the  rays  difpoled  to 
exhibit  a  red  colour,  are  all  the  leaft  refrangible ;  lb-  the  moft 
refrangible  rays  are  all  dilpofed  to  exhibit  a  deep  violet-colour, 
and  on  the  contrary  luch  as  are  apt  to  exhibit  a  violet-colour,  are 
all  the  moft  refrangible;  and  thus  to  all  the  intermediate  colours 
in  a  c<  ntiniied  fenes  belong  intermediate  degrees  of  refrangibility: 

Vol.  L  X  x  And 
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And  this  analogy  between  colours  and  refrangibility  is  very  pre- 
cife  and  llrict,  the  rays  always  either  exadUy  agreeing  or  pro- 
pcrdonably  difagreeiiig  in  both. 

3.  The  fpecies  of  colour,  and  degree  of  refrangibility  proper  to 
any  particular  fort  of  rays,  arc  not  mutable  by  reffa£iion  or  reflec¬ 
tion  from  natural  bodies,  nor  by  any  other  cauie:  When  any  one 
fort  of  rays  has  been  well  feparated  from  thofe  of  other  kinds,  it 
has  afterwards  obftinately  retained  its  colour,  not  with  Handing  the 
titmofi  endeavours  to  change  it,  by  refraining  it  with  prifms,  and 
reflecting  it  with  bodies,  which  in  day-light  were  of  other  co¬ 
lours,  by  intercepting  it  by  that  coloured  film  of  air  between 
il wo  comprefied  plates  of  glafs,  and  by  tranfmitting  it  thro"  co¬ 
loured  mediums,  and  thro’  mediums  irradiated  with  other  forts 

rays  and  differently  terminating  it,  and  yet  no  new  colour  could 
be  produced  3  by  contrabling  or  dilating  it,  it  would  become 
hrifker  or  fainter,  and  by  the  lols  of  many  rays,  in  feme  cales  be¬ 
come  very  obicure  and  dark,  but  it  was  never  changed  in  fpecies. 

4.  l  et  feeming  tranimutations  of  colours  may  be  made,  where 
foere  is  any  mixture  ol  different  forts  of  rays  3  for  m  luch  mix¬ 
tures,  the  component  colours  appear  not,  but  by  their  mutual  mix¬ 
ture  nonftitute  a  mean  colour  3  and  therefore,  if  by  reflation  or 
any  other  of  the  aforelaid  cauies,  the  difform  rays,  latent  in  fuch 
$.  mixture,  be  leparated,  there  lhall  emerge  colours  different 
from  the  colour  or  the  compofition  3  which  colours  are  not  new 
generated,  but  only  made  apparent  by  being  leparated  3  for  if 
they  are  again  entirely  mixed,  and  blended  together,  they  will 
compofe  the  fame  colour,  they  did  before  feparation  3  and  for 
the  fame  reaibn,  tranimutations  made  by  the  union  of  different 
colours  are  not  real  3  for  when  the  difform  rays  are  again  leve¬ 
red,  they  will  exhibit  the  very  fame  colours,  which  they  did  be¬ 
fore  they  entred  the  compofition  3  as  blue  and  yellow  powders 
when  finely  mixt,  appear  green  to  the  naked  eye,  and  yet  the 
colours  of  thecomponent  corpulcles  are  not  thereby  really  trank 
routed,  but  only  blended  3  for  when  viewed  with  a  good  micro¬ 
scope,  they  itill  appear  blue  and  yellow  interlperledly. 

5.  There  are  therefore  two  forts  of  colours  3  the  one  original 
and  Ample,  the  other  compounded  of  theie  :  The  original  ot 
primary  coloursare,  red, yellow,  green,  blue,  and  a  violet-purple, 
together  with  orange,  indico,  and  an  indefinite  variety  of  interme¬ 
diate  gradations. 

<5.  The  lame  colours  in  fpecies  with  tliele  primary  colours 
may  alfo  be  produced  by  compofition  3  for  a  mixture  of  yellow 
and  blue  makes  green,  of  red  and  yellow  makes  orange,  of  orange 

and 
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and  yellowifh  green  makes  yellow 3  and  in  general,  if  any  two 
colours  be  mixt,  which  in  the  leries  of  thole  generated  by  trw 
prilm  are  not  too  far  diflant  from  each  other,  they  by  trKir 
mutual  mixture  produce  that  colour,  which  in  the  la id^ leries  a p 
pears  in  the  middle  between  them  3  but  luch  as  are  fituated  at 
too  great  a  diitance  have  not  the  lame  effect 3  orange  and  mdico 
produce  not  the  intermediate  green,  nor  lcarlet  and  green  the  in¬ 
termediate  yellow.  #  .  r 

7.  But  the  molt  furpriflng  composition  is  that  of  whiten? is, 
there  is  no  one  fort  of  rays  which  alone  can  exhibit  it,  it  is  ever 
compounded,  and  all  the  forefaid  primary  colours,  mixed  in  a 
due  proportion,  are  requifite  to  its  compolition 3  for  all  the  co¬ 
lours  of  the  prifm  being  made  to  converge,  and  tnereby  become 
again  mixed,  as  they  were  in  the  light  before  its  incidence  on  toe 
prifm,  re-produce  light  intirely  and  perfectly  white,  and  not  at 
all  fenfibly  differing  from  the  direCt  light  of  the  lun,  unleis  t ne 
glaifes  be  not  fufficiently  clear,  for  then  they  make  it  incline  a 

little  to  their  own  colour.  , 

8.  Hence  therefore  it  comes  to  pals,  that  whitenels  is  the 
ufual  colour  of  light  $  for  light  is  a  confufed  aggregate  of  raysr 
endued  with  all  forts  of  colours,  as  they  are  promifcuoufly  dart¬ 
ed  from  the  various  parts  of  luminous  bodies  3  and  of  luch  a 
confuled  aggregate,  whitenels  is  generated  3  if  there  be  a  due 
proportion  of  the  ingredients  •  but  if  any  one  be  predominant, 
the  light  mull  incline  to  that  colour,  as  it  happens  in  the  blue 
flame  of  brimltone,  the  yellow  flame  of  a  candle,  and  the  vari¬ 
ous  colours  of  the  fixed  liars. 

9.  Theie  things  being  confidered,  the  manner  how  colours 
are  produced  by  the  prilm,  is  evident  3.  lor,  of  the  rays  confti- 
tuting  the  incident  light,  fince  fuch  as  differ  in  colour  propor- 
tionably  differ  in  refrangibility  3  they  by  their  unequal  redactions 
muft  be  levered  and  diiperied  into  an  oblong  form  in  an  orderly 
iucceflion  from  the  leafl  refraCted  fcarlet  to  the  moil  redrafted 
violet ;  and  for  the  fame  realon  it  is,  that  objects,  when  viewed 
thro’  a  prifm  appear  coloured  3  for,  the  diiform  rays,  by  their 
unequal  refraftions,  are  made  to  diverge  towards  leveral  parts  of 
the  Retina,  and  there  exprels  the  images  of  things  coloured,  as 
in  the  former  cafe  they  did  the  Inn’s  image  on  a  wa^ll  3  and  by 
this  inequality  of  refractions  they  become  not  only  coloured,  but 
alio  very  confuled  and  indiltinft. 

10.  Why  the  colours  of  the  rain-bcw  appear  m  falling  drops 
of  rain,  is  hence  like  wife  evident  3  tor  thole  drops,  which  re* 
Graft  the  rays,  ditpoied  to  appear  purple,  in  greatefl  quantity  to 
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the  fpecfator’s  eye,  refract  the  rays  of  other  forts  fo  much  left* 
as  to  make  them  pals  befide  it  5  and  fuch  are  the  drops  on  the 
infide  of  the  primary  bow,  and  on  the  outfide  of  the  lecondary 
or  exterior  one  3  i'o  the  drops  that  refraCl  in  the  greated  plenty 
the  rays  that  are  apt  to  appear  red  towards  the  fpe&ator’s  eye, 
re  haft  thole  of  other  forts  fo  much  lefs,  as  to  make  them  pafs 
betide  it,  and  fuch  are  the  drops  on  the  exterior  part  of  the  pri¬ 
mary,  and  interior  part  of  the  lecondary  bow. 

11.  The  odd  phenomenon  of  an  infufion  of  Lignum  Nb- 
phriticum ,  leaf- gold,  fragments  of  coloured  glafs,  and  fome 
other  transparently  coloured  bodies,  appearing  in  one  pofition  of 
one  colour,  and  of  another  in  another,  as  may  be  feen  in  a  dark 
room,  by  illuminating  them  with  fimilar  or  uncompounded  light, 
are  on  theie  grounds  no  longer  riddles  5  for,  then  they  appear  of 
that  colour  only,  with  which  they  are  illuminated,  but  yet  in 
one  pofition  more  vivid  and  luminous  than  in  another,  accord¬ 
ing  as  they  are  difpoled  more  or  lets  to  reflect  or  tranl’mit  the  in¬ 
cident  colour. 

1 2.  From  hence  alfo  appears  the  reafon  of  an  unexpected 
experiment  Dr.  Hook  made  with  two  wcdge-like  traniparent 
vcflels,  filled  the  one  with  red,  the  other  with  a  blue  liquor  3 
viz.  that  tho’they  were  feverally  tranlparent  enough,  yet  both  to¬ 
gether  became  opake,  for  if  one  tranlfnitted  only  red,  and  the 
other  only  blue,  no  rays  could  pafs  thro’  both. 

1 3.  To  conclude  with  this  general  indance,  the  colours  of  all 
natural  bodies  have  no  other  origin  than  this,  that  they  are  vari- 
oufly  qualified  to  refled:  one  fort  of  light  in  greater  plenty  than 
another ,  and  this  appeared  by  illuminating  in  a  dark  room  theie 
bodies  with  uncompounded  light  of  different  colours  3  for  by 
that  means  any  body  may  be  made  to  appear  of  any  colour  3  there 
they  have  no  appropriated  colour,  but  appear  always  of  the  colour 
of  the  light  caft  upon  them,  but  yet  with  this  difference,  that  they 
are  moil  brifk  and  vivid  in  the  light  of  their  own  day-light  colour: 
Minium  appears  there  indifferently  of  any  colour,  with  which  it 
is  illuminated,  but  moil  luminous  in  red,  and  lo  Bife  appears 
indifferently  of  any  colour,  but  moll  luminous  in  blue  3  and 
therefore  Minium  refle&s  rays  of  any  colour,  but  mod  copioufly 
thole  endued  with  red,  and  confequently  when  illuminated  by 
day-light,  that  is,  with  all  forts  of  rays  promifcuoufly  blended, 
thole  endued  with  red  will  abound  mod  in  the  refleCted  light, 
and  by  their  prevalence  caufe  it  to  appear  of  that  colour  3  and 
for  the  fame  reaicn,  Bife  reflecting  blue  mod  copioufly,  will  ap¬ 
pear  blue  by  the  excels  of  thole  rays  in  its  refle£led  light,  and 


Royal  Society.  3 45 

the  like  of  other  bodies :  And  that  this  is  the  entire  and  adequate 
cauie  of  their  colours,  is  manifeft  becaufe  they  have  no  power  to 
change  the  colours  of  any  fort  of  rays  incident  apait,  but  put  on 
all  colours  indifferently,  with  which  they  are  enlightned. 

Thefe  things  being  fo,  it  can  no  longer  be  difputed,  whether 
there  be  colours  in  the  dark,  nor  whether  they  be  the  quali¬ 
ties  of  the  objefts  we  fee,  no,  nor  perhaps,  whether  light  be  a 
body  :  For,  fince  colours  are  the  qualities  of  light,  having  its 
rays  for  its  intire  and  immediate  fubjeCl,  how  can  we  think 
thole  rays  to  be  alfo  qualities,  unlefs  one  quality  may  be  the 
fubjea  of,  and  i'uftain  another;  which  in  efted  is  to  call  it 
fubftance :  We  ftiould  not  know  bodies  to  be  fubftances  were 
it  not  for  their  lenfible  qualities,  and  the  principal  of  thofe  be¬ 
ing  now  found  due  to  fomethmg  elfe,  we  have  as  good  reafon 
to  believe  that  to  be  likewife  a  fubftance :  Befides,  whoever 
thought  any  quality  to  be  a  heterogeneous  aggregate,  fuch  as 
light  is  difcovered  to  be;  but,  to  determine  more  abfolutely, 
what  light  is,  after  what  manner  refrafted,  and  by  what  modes 
or  affions  it  produces  in  our  minds  the  phantafms  of  colours,  is 

not  fo  eafy.  .  . 

The  dilcourfe  itfelf  will  lead  to  feveral  experiments  fufficient 

for  its  examination,  one  of  which  is  as  follows. 

In  a  darkened  room  make  a  hole  in  a  window-fhutter,  whofe 
diameter  may  conveniently  be  about  of  an  inch,  in  order  to  ad¬ 
mit  a  fufftcient  quantity  of  the  fun’s  light,  let  a  clear  and  colour- 
lefs  pnfm  be  placed  there,  to  refract  the  entring  light  towards 
the  further  part  of  the  room,  which,  as  was  faid,  will  thereby 
be  diffufed  into  an  oblong  coloured  image  ;  then  place  a  lens  of 
about  three  foot  radius,  luppole  a  broad  obje&glafs  of  a  three 
foot  teleicope,  at  the  diftance  of  about  four  or  five  foot  from  thence, 
thro’  which  all  thofe  colours  may  be  tranfmitted  at  once,  and 
made  by  its  refraction  to  unite  at  a  further  diftance,  as  of  about 
io  or  12  foot ;  if  at  that  diftance  you  intercept  this  light  with  a 
fheet  of  white  paper,  you  will  fee  the  colours  converted  into 
whiteneis  again  by  being  mingled  together :  But  it  is  requiftte 
that  the  priim  and  lens  be  placed  fteady,  and  that  the  paper,  on 
which  the  colours  are  caft,  be  moved  to  and  fro;  for,  by  fuch. 
motion,  you  will  not  only  find  at  what  diftance  the  whitenefs  is 
moft  perfeCf,  but  alfo  fee,  how  the  colours  gradually  meet  and 
vanifh  into  whitenefs,  and  after  crofting  each  other  at  the  place 
where  they  compound  whitenefs,  again  diftipated  and  fevered, 
and  in  an  inverted  order  retain  the  fame  colours,  which  they  had 
before  they  entred  the  compofition ;  you  may  alfo  fee,  that  if 

any 
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any  of  the  colours  at  the  lens  be  intercepted,  the  whitenefs  wifi 
be  changed  into  the  other  colours;  and  therefore  that  the  com- 
pofition  of  whitenefs  may  be  perfeft,  care  muffi  be  taken,  that 
none  of  the  colours  fall  befide  the  lens. 

In  Fig.  5.  Plate  X.  A  B  G  expreBes  the  prifm  fet  end- wife  to 
fight,  clofe  by  the  hole  F  of  the  window  EG;  its  vertical  angle 
A  C  B  may  conveniently  be  about  6o°  ;  M  N  defigns  the  lens, 
whofe  breadth  is  two  J-  or  three  inches;  S  F  one  of  the  ffiraighfc 
lines,  in  which  difform  rays  may  be  conceived  to  flow  fuccef- 
fively  from  the  fun  ;  F  P  and  F  R  two  of  thole  rays  unequally 
refracted,  which  the  lens  caufes  to  converge  towards  Q\  and 
after  decufifation  to  diverge  again ;  and  H  i  the  paper  at  dif¬ 
ferent  diflances,  on  which  the  colours  are  proje&ed,  in  Q^con- 
touting  whitenefs,  but  they  are  red  and  yellow  in  R,  r  and 
f ,  and  blue  and  purple  in  P,  p  and  n. 

If  you  proceed  further  to  try  the  impoffibility  of  changing 
any  uncompounded  colour,  it  is  requifite  the  room  be  made 
very  dark,  leafl  any  fcattering  light  mixing  with  the  colour, 
difturb  and  allay  it,  and  render  it  compounded,  contrary  to 
the  defign  of  the  experiment;  it  is  alfo  requifite,  that  there  be 
a  more  perfect  feparation  of  the  colours,  than  can  be  made  by 
the  refra&ion  of  one  fingle  prifm,  and  how  to  makefuch  fur¬ 
ther  reparations,  will  fcarce  be  difficult  to  fuch  who  confider 
the  difcovered  laws  of  refraff  ions :  But  if  trials  ihould  be  made 
with  colours  not  thoroughly  feparated,  there  mull:  be  changes 
allowed  proportionable  to  the  mixture ;  thus  if  compound  yel- 
Jow  light  fall  upon  blue  Bife>  the  Bife  will  not  appear  perfe&ly 
yellow,  but  rather  green;  becaufe  there  are  in  the  yellow 
mixture  many  rays  indued  with  green,  and  green  being  lefs 
remote  from  the  ufual  blue  colour  of  Bife  than  yellow,  is  the 
more  copioufly  reflected  by  it. 

In  like  manner,  if  any  of  the  prifmatic  colours,  fuppofe  red, 
be  intercepted,  with  defign  to  try  the  impoffibility  of  re-produc¬ 
ing  that  colour  out  of  the  others  which  are  omitted,  it  isnecefifa- 
ry  either  that  the  colours  be  very  well  feparated,  before  the  red 
be  intercepted,  or  that  together  with  the  red  the  neighbouring 
colours,  into  which  any  red  is  fecretly  difperfed,  as  the  yellow, 
and  perhaps  the  green  too,  be  intercepted,  or  elfe,  that  allow¬ 
ance  be  made  for  the  emerging  of  fo  much  red  out  of  the  yel¬ 
low-green,  as  may  poffibly  have  been  diffufed,  and  fcatrer- 
ingly  blended  in  thofe  colours;  and  if  thefe  things  be  obfierv- 
ed,  the  new  prod udion  of  red,  or  any  intercepted  colour  will 
be  found  impoffible. 
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A  new  Catadioptrical  Telelcopej  by  Mr.  Ifaac  Newton.  Phil. 

Tranfi  N°  81,  p-  4004. 

^~|T^  HIS  new  inftruraent  is  compelled  of  two  Metallic  Spe - 

1  cilia  or  mirrors,  the  one  concave,  inftead  of  an  object- 
glafs,  the  other  plane ;  as  alfo  of  a  fmail  plano-convex  eye- 
glafs:  The  tube  of  this  teleicope  is  open  at  the  end  which  ref- 
pe<fts  the  objeff,  and  the  other  end  is  dole,  where  the  laid 
concave  is  placed,  and  near  the  open  end  is  a  flat  oval  Spe¬ 
culum,  made  as  fmail  as  poflible,  the  lels  to  obifrud  the  en¬ 
trance  of  the  rays  of  light,  and  inclined  towards  the  upper 
part  of  the  tube,  where  is  a  fmail  hole  turnifhed  with  the 
laid  eye-glafs  ^  lb  that  the  rays  coming  from  the  objedh  do 
fir  ft  fall  on  the  concave  placed  at  the  bottom  of  the  tubes, 
and  are  thence  refleded  towards  the  other  end  of  it,  where 
they  meet  with  the  Hat  Speculum ,  obliquely  pofited,  by  the 
reflexion  of  which  they  are  direded  to  the  little  plano-convex 
glafs,  and  fo  to  the  fpedatar’s  eye,  who  looking  downwards 
lees  the  objed,  to  which  the  telefcope  is  turned. 

In  Fig.  6.  Plate  X.  A  B  is  the  concave  Speculum ,  whofe  ra¬ 
dius  is  1 2  f  or  19  inches }  CD  another  metallic  Speculum , 
whofe  furfacc  is  fiat  and. circumference  oval  5  GD  an  iron-wire 
holding  a  ring  ot  brals,  in  which  the  Speculum  CD  is  fixed  ^ 
F  a  lmall  eye-glals.  flat  above,  and  convex  below  of  the  12th 
part  of  an  inch  radius,  if  not  lefs;  for  as  much  as  the  metal  col- 
leds  the  fun’s  rays  at  6  \  inches  diftance,  and  the  eye-glafs  at 
lefs  than  -J  of  an  inch  diftance  from  its  vertex  ;  GGGthe  fore¬ 
part  of  the  tube  faftened  to  a  brafs  ring  HI,  to  keep  it  im¬ 
moveable  •  PQKL  the  hind-part  of  the  tube  faftened  to 
another  brafs  ring  P  O  5  O  an  iron-book  faftened  fo  the  ring 
and  furnifh’d  with  a  ferew  N,  thereby  to  draw  forwards 
or  backwards  the  hinder  part  of  the  tube,  and  fo  by  that  means 
to  put  the  Specula  at  their  due  diftances;,  MQGI  a  crooked 
iron  fuftaimng  the  tube,  and  faftened  by  the  nail  R  to  the  ball 
and  focket  S,  whereby  the  tube  may  be  turned  every  way  5  the 
centre  of  the  flat  Speculum  CD  mu  ft  be  placed  in  the  fame 
point  of  the  tube’s  axis,  where  the  perpendicular  to  this  axis 
falls,  drawn  to  the  fame  from  the  centre  of  the  little  eye-glafs, 
which  point  is  here  marked  at  T $  and  to  make  the  reader  un¬ 
derhand  in  what  degree  it  reprefents  things  diftinft  and  free 
from  colours,  and  to  know  the  aperture  by  which  it  admits 
light,  he  may  compare  the  diftances  of  the  focus  E  from  the 
vertex’s  of  the  little  eye-glafs  and  the  concave  Speculum  j  that 
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E  F,  f  of  an  inch,  ETUd  f  inches  5  and  the  ratio  will  be 
found  as  1  to  38,  whereby  it  appears,  that  the  obje&s  will  be 
magnified  about  38  times  5  and  be  reprefented  bigger  by  two- 
times  in  diameter,  when  feen  thro*  this,  than  thro’  an  ordinary 
telefcope  of  about  two  foot  long. 

Thus  far  as  to  the  flruflure  of  the  telefcope ;  as  to  the  metab 
lie  matter,  fit  for  thefe  reflecting  Specula ,  he  gives  this  caution, 
that  if  we  would  have  a  white,  hard  and  durable  metallic  com- 
pofition,  we  fliould  avoid  chufing  fuch  as  is  full  of  final]  pores, 
difcoverable  only  by  a  microfcope  5  for,  tho’  fuch  metal  may 
to  appearance  take  a  good  polifh,  yet  the  edges  of  thofe  fmall 
pores  will  wear  away  fafler  in  the  polifhing  than  the  other 
parts  of  the  metal ;  and  fo,  however  the  metal  feem  polifhed 
yet  it  will  not  reflet  with  fuch  an  accurate  regularity  as  it 
ought  to  do;  Thus  tin-glafs  mixt  with  ordinary  beli-metal 
makes  it  whiter  and  apter  to  refle£l  a  greater  quantity  of 
light,  but  withal,  its  fumes  railed  in  the  fufion,  like  fo  many 
aerial  bubbles,  fill  the  metal  full  of  thofe  microfcopical  pores  ; 
but  white  arfenic  both  blanches  the  metal  and  leaves  it  lolid 
without  any  fuch  pores,  elpecially  if  the  fufion  has  not  been 
too  violent:  What  the  Stellate  Regulus  of  Mars ,  or  rather 
luch  like  fubflances  will  do,  deferves  particular  examination  3 
to  this  he  adds  this  for  their  intimation,  that  putty  or  other 
fuch  like  powder  with  which  it  is  polifhed,  do,  by  the  fharp 
angles  of  its  particles,  fret  the  metal,  if  it  be  not  very  fine, 
and  fills  it  full  of  fmall  holes  *.  But  having  not  tried  many  pro¬ 
potions  of  the  arfenic  and  metal,  he  does  not  affirm  which  is 
abfolutely  bell,  but  thinks,  there  may  conveniently  be  ufed 
any  quantity  of  arfenic  equalling  in  weight  between  a  fixth 
and  eigth  part  of  the  copper,  a  greater  proportion  making 
the  metal  brittle  •  his  method  was  this,  he  firfl  melted  the 
copper  by  itfelf,  and  then  he  put  in  the  arfenic,  which  being 
melted,  he  flirted  them  a  little  together,  obferving  not  to 
draw  in  breath  near  the  pernicious  fumes  3  after  this  he  put  in 
tin  and  as  fbon  as  that  was  melted,  he  flirred  them  well  toge¬ 
ther,  and  immediately  poured  them  off :  And  he  could  not  tell, 
whether  their  letting  them  Hand  longer  on  the  fire  after  the 
tin  was  melted,  a  higher  degree  of  fufion  would  have  made 
the  metal  porous,  but  he  thought  his  own  way  the  fafefl;  He 
adds,  that  in  the  metal  he  fent  to  London ,  there  was  no  arfe¬ 
nic,  but  a  fmall  proportion  of  filver,  and  as  he  remembers, 
one  fhilling  in  three  ounces  of  metal  3  but  be  thought  the 
$iver  did  as  much  harm  in  making  the  metal  foft,  and  fo  lefs 
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fit  to  be  polifhed,  as  good  in  repdring  it  white  and  luminous: 
At  another  time  he  mixed  Arjenic ,  one  ounce,  copper,  fix 
ounces,  and  tin,  two  ounces,  and  this  an  acquaintance  of  his 
polifhed  better  than  he  did  the  other :  As  to  the  objection, 
that  with  this  kind  of  profpe&ives,  the  objeCis  are  found  with 
difficulty  ;  heanfwers,  that  this  is  an  inconvenience  common  to 
all  tubes  that  magnify  much,  and  that  after  a  little  ufe,  it  will 
grow  more  eafy,  feeing  he  could  readily  enough  find  any  day- 
©bjefls,  by  knowing  which  way  they  were  pofited$  but  in  the 
night-time  to  find  liars,  he  owns  is  more  troublefome;  which 
yet  he  thinks  may  eafily  be  remedied  by  two  fights  affixed  to 
the  iron  rod,  by  which  the  tube  is  fullained,  or  by  any  ordi¬ 
nary  profpe Cti  ve-glafs  fallened  to  the  fame  frame  with  the 
tube,  and  directed  towards  the  fame  objeCl,  as  iDes  Cartes  in 
his  dioptrics  has  defcribed  for  remedying  the  fame  inconve¬ 
nience  of  his  beft  telelcopes. 

M.  Huygens  approved  of  this  telefcope,  and  obferved  that 
Mr.  Newton  had  well  confidered  the  advantages  of  a  concave 
Speculum  above  convex  glafles  in  collecting  the  parallel  rays, 
which  according  to  calculation  M.  Huygens  found  very  great  • 
hence  it  is  that  a  far  greater  aperture  may  be  given  to  that 
Speculum ,  than  to  an  objeCi-glais  of  the  fame  focal  diftance, 
and  coafequenrly  that  he  can  much  more  magnify  objects  this 
way  than  by  an  ordinary  telefcope  $  befides,  by  it,  is  avoided 
an  inconvenience,  inieparable  from  convex  objeCl-glafles  which 
is  the  obliquity  of  both  their  furfaces,  which  vitiates  the  re~ 
fradion  of  the  rays  paffing  towards  the  fides  of  the  glafs,  and 
dues  more  hurt  than  men  are  aware  of:  Again,  by  the  mere 
reflexion  of  the  metallic  Speculum  there  are  not  lb  many  rays 
loll,  as  in  gUifes,  which  refleCfc  a  confiderable  quantity  by 
each  of  their  furfaces,  and  befides  intercept  many  of  them  by 
the  oblcurity  of  their  matter. 

Mean  time,  the  main  bufinefs  will  be  to  find  a  fit  matter  for 
this  Speculum  that  will  bear  fo  good  a  polilh  as  glaffesj  and  a 
w  ay  of  giving  this  polilh  without  vitiating  the  fpherical  figure  j 
and  he  found  no  Specula  that  had  near  fo  good  a  polith  as  glais, 
and  he  thinks  if  a  way  be  not  found  out  to  polilh  better,  re¬ 
flecting  telefcopes  will  not  fo  well  diftinguim  objcCts  as  thofe 
with  glaffes  •  but  it  is  worth  while,  fays  he,  to  fearch  for  a  re¬ 
medy  to  this  inconvenience,  and  he  defpairsnot  of  finding  one  • 
and  he  believes  that  Mr.  Newton  had  confidered  the  advantages 
of  a  parabolical  Speculum  above  a  Ipherical  one,  but  that  hede- 
fpaired  of  working  other  furfaces  than  fpherical  ones  with  a  due 
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exa&nefs,  tho’  otherwife  it  be  eafier  to  make  a  parabolical 
than  elliptical  or  hyperbolical  one,  by  reafon  of  a  property 
of  the  parabolic  conoid,  viz.  that  all  the  feftions  parallel  to 
the  axis  make  the  fame  parabola*  but  tho*  Mr.  Newton  de- 
fpaired  of  performing  ithat  work  by  geometrical  rules,  yet  he 
doubted  not  but  the  thing  might  in  fome  meafure  be  accom- 
plifhed  by  mechanical  devices. 

A further  Account  of  the  Refle6ling  Telefcope,  with  a  'fable 
of  Apertures  and  Charges  for  its  feveval  Lengths  *  by  Mr, 
Ifaac  Newton.  Phil.  Tranf.  N°82.  p.  4032. 

I^HE  aperture  of  this  telefcope  was  1  f  of  an  inch,  it  being 
found  that  an  obftacle  of  that  breadth  could  intercept  all 
the  light,  which  came  from  one  point  of  the  object:  He  alio 
found  that  more  light  was  loll  by  reflexion  of  the  metal  he  had 
hitherto  ufed  than  by  tranfmiflion  thro’  glaffes  *  for  which  rea¬ 
fon,  he  thought,  a  fhallower  charge  would  probably  do  better 
for  obfcure  obje&s,  fuppofe  fuch  a  one,  as  would  make  it  mag¬ 
nify  34  or  32  times*  but  as  for  bright  objects  at  any  diflance, 
it  ieems  capable  of  magnifying  38  or  40  times  with  lufficient 
diftm&nefs,  and  he  thinks  the  fame  charge  may  with  advantage 
be  allowed  for  all  obje&s,  if  the  fteely  matter,  imployed  at 
London ,  be  more  ftrongly  reflective  than  the  metal  he  ufed. 

The  effect's  of  one  of  thefe  inftruments  of  any  length,  being 
known,  it  will  appear  by  the  following  table,  what  may  be 
expected  from  thole  of  other  lengths  z  In  the  firft  column  is 
expreffed  the  length  of  the  telefcope  in  feet,  which  doubled, 
gives  the  femi- diameter  of  the  fphere,  on  which  the  concave 
metal  is  to  be  ground  *  in  the  fecond  column  are  the  propor¬ 
tions  of  the  apertures  for  thofe  feveral  lengths  *  and  m  the  third 
column,  the  "proportions  of  the  charges,  or  diameter  of  the 
fpheres,  on  which  the  convex  furface  of  the  eye-glaffes  are  to 
be  ground. 
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The  ufe  of  this  table  will  bed  appear  by  an  example3  fuppofie 
therefore  a  half  foot  telefcope  may  diftin&ly  magnify  30  times 
with  an  inch  aperture,  and  it  being  required  to  know,  what 
ought  to  be  the  analogous  conflitution  and  performance, of  a 
four  foot  telefcope  5  by  the  fecond  column,  as  100  10476,  fo 
are  the  apertures,  as  alfo  the  number  of  times  they  magnify  3 
and  confequently  fince  the  half  foot  tube  hath  an  inch  aperture, 
and  magnifies  30  times  3  a  four  foot  tube  fhould  have  propor¬ 
tionally  4  iou  inches  aperture,  and  magnify  143  times 3  and  by 
the  third  column,  as  100  to  168,  fo  are  their  charges  3  and 
therefore,  if  the  diameter  of  the  convexity  of  the  eye-glafs,  for 
a  half  foot  telefcope,  be  ^  of  an  inch,  that  for  a  four  foot  fhould 
be  that  is,  about  f  of  an  inch  :  In  like  manner,  if  a  half 
foot  telefcope  can  diftinftly  magnify  3  6  times  with  1  \  of  an 
inch  aperture,  a  four  foot  telefcope  fhould  with  equal  diftind- 
nefs  magnify  17 1  times  with  6  inches  aperture  3  and  one  ot 
6  foot  fhould  magnify  232  times  with  8  i  inches  aperture,  and 
fo  of  other  lengths  3  but  what  the  event  will  really  t^e,  mud  be 
determined  by  experience  3  only  it  was  thought  fit  to  give  this 
hint,  that  fuch  who  intend  to  make  trials  in  other  lengths,  may 
more  readily  know  how  to  defign  their  indruments3  thus,  for  a 
four  foot  tube,  fince  the  aperture  fhould  be  5  or  6  inches,  there 
will  be  required  a  piece  of  metal  7  or  8  inches  broad  at  lead, 
becaufe  the  figure  will  fcarcely  be  true  to  the  edges  3  and  the 
thicknefs  of  the  metal  mufl  be  proportional  to  the  breadth, 
lead  it  bend  in  the  grinding :  After  polifhing  the  metals,  trials 
may  be  made  with  feveral  eye-glades,  to  find  what  charge 
may  with  bed  advantage  be  made  ufe  of. 

The  advantage  of  reflexion  in  the  theory  mud  be  allo  wed  to 
be  very  great,  when  we  confider  the  different  refrangibility  of 
the  feveral  rays  of  light  3  and  as  for  the  pra&ical  part,  it  is  in 
fome  meafure  evident  by  the  indruments  already  made,  to 
what  degree  of  vivacity  and  brightnefs  a  metallic  fubdance 
may  be  polifhed3  nor  is  it  improbable,  but  new  ways  ot  po¬ 
lifhing  metal  may  be  found  out,  far  excelling  thole  in  ufe; 
and  when  a  metal  is  once  well  polifhed,  it  will  be  a  long  while 
preferved  from  tarnifhing,  if  it  be  kept  dry  and  dole  Ihut  up 
from  air  3  for  the  principal  caufie  of  tarnifhing  feems  to  be,  the 
condenfing  of  moidure  on  its  polifhed  lurface,  which  by  an 
acid  fpirit3,  with  which  the  atmofphere  is  impregnated,  corrodes 
and  ruds  it  3  or  at  lead,  at  its  exhaling  leaves  it  covered  over 
with  a  thin  ikin,  confiding  partly  of  an  earthy  lediment  of  that 
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moidurc,  and  partly  of  the  dull,  which  dying  too  and  fro 
the  air,  had  fettled  and  adhered  to  it  :  When  there  is  not  occa- 
{ion  to  make  frequent  ufe  of  the  inftrument,  there  may  be 
ether  ways  to  preferve  the  metal  for  a  long  time  5  as  perhaps 
by  immerging  it  in  fpirit  of  wine,  or  fome  other  convenient 
liquor;  and  if  it  chance  to  tarnifh,  its  polifh  may  be  recovered 
by  rubbing  it  with  a  foft  piece  of  leather,  or  other  tender  fub- 
ftance,  without  the  affidance  of  any  fretting  powders,  unleis 
it  happen  to  be  rufty,  for  then  it  muff  be  new  polilhed.  As 
metal  reflets  lefs  light  than  glafs  tranfmits,  to  remedy  that 
inconvenience,  a  fhallower  charge  than  is  uled  in  other  tele- 
fcopes,  in  proportion  to  the  aperture  is  to  be  afligned;  but  as 
he  found  fome  metallic  fubdances  to  be  more  ftrongly  redec- 
Hvc,  and  to  polifh  better,  and  be  freer  from  tarmihing  than 
others,  fo  he  hoped  there  may  in  time  be  found  out  fome  fub- 
flance  much  freer  from  thefe  inconveniences  than  any  yet 
known. 

^Cornet  ;  by  M-  Hevel  ius,  Mr-  Ifaac  Newton,  and  M.  Cafiini. 

Phil.  Tranf.  N°  81.  p.  4017,  and  N°  82.  p.  4042. 

JVTArch,  N.S.  1471,  there  was  obferved  a  new  comet,  tho’  but 
t  -  fmall,  with  a  train  not  above  a  degree  or  a  degree  and  a 
half  long ;  March  gth,  it  was  about  the  liars  in  the  right  arm  of 
Andromeda  on  her  Ihoulder  blade ;  as  far  as  M.  Hevelius  could 
collect:  from  one  or  two  observations,  it  tended  towards  the 
Luclda  of  Andromeda  s  girdle,  and  that  with  a  direff  diurnal 
motion  of  about  20.  March  4th,  in  the  evening  7  h.  40  m. 
it  was  in  70  Aries ,  and  in  350  of  N.  Lat.  as  he  gueffed  by  the 
hady  infpeffion  of  a  globe.  March  7th,  in  the  morning  3  h. 

3  0  m.  its  longitude  was  about  8°  Aries,  with  a  fome  what  leffer 
latitude  than  before  ;  in  the  evening  of  the  fame  day,  its  longit. 
syas  io°  Aries ,  and  lat.  almod  340.  March  8th,  in  the  morning 

4  h.  the  longit.  was  120  Aries,  and  the  lat.  330,  which  he  would 
not  have  to  be  taken  precifely,  becauie  he  could  not  reduce 
his  obfervations  to  a  calculus. 

Mr.  Newton,  about  March  i4th,  0.  S.  faw  a  dull  dar, 
fouth-wed  of  Perfeus,  which  he  took  to  be  this  comet;  it  was 
very  fmall,  and  had  not  any  viiible  tail. 

The  mathematicians  of  la  Fleche ,  perceived  the  comet  from 
March  i<5th,  N.  S.  and  gave  the  fird  hint  of  it  at  Paris ;  thofe 
of  the  college  of  Clermont  faw  it  March  25th.  March  z6th, 
7  h.  30  nio  in  the  evening,  M.  Cajfini  faw  it  between  the  head 
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of  Meditfa  and  the : Pkcades  ;  without  a  telefcope  it  appeared  no 
bigger  than  a  ftar  of  the  third  magnitude  ;  its  head,  feen  with 
a  telefcope  of  17  foot,  appeared  almoft  round,  but  well  defined 
and  diftinguifhed  from  the  miftmefs,  which  formed  a  kind  of 
chevelure,  or  bufhofhair,  with  which  it  wasencompaffed,andthe 
middle  was  a  little  confuted,  and  feemed  to  have  luch  inequali¬ 
ties,  as  are  leen  in  clouds:  The  tail,  which  is  principally  that 
which  diftinguifhes  comets  from  ftars,  was  almoft  imperceptible, 
yet  by  the  telefcope  it  was  feen  turned  oppolite  to  the  fun,  and 
appeared  of  about  the  length  of  two  diameters  of  the  head  3, 
for  it  was  not  eafy  to  mealure  it  precifely,  becaufe  being  thin¬ 
ner  as  it  was  farther  from  the  head,  its  extremity  was  inienftbly 
loft  ;  and  fo  the  whole  comet,  head,  tail,  and  chevelure,  took 
up  no  more  than  3  or  4  m.  of  a  degree  :  At  7  h.  48  m.  it  was 
in  a  ftraight  line  with  the  lucida  in  the  head  of  Medufa ,  and 
with  the  moft  wefterly  ftar  of  the  : 'Pleiades ,  and  above  the  two 
cleared  ftars  of  the  fouthern  foot  of  Perfeus 3  io  that  a  ftraight 
line,  drawn  thro’  thefe  two  ftars,  did  almoft  touch  the  fouthern 
extremity  of  his  chevelure  :  This  place  of  the  comet,  transfer¬ 
red  upon  the  map  of  the  fixt  ftars,  fell  precifely  enough  upon 
23°  25' of  1 aunts ,  in  140  of  N.  Lat.  With  a  telefcope  of 
3  foot,  two  fmall  ftars,  which  are  not  in  the  catalogues,  were 
feen  near  the  comet,  at  the  diftance  of  the  fun’s  diameter  from 
each  other:  The  comet  was  in  a  ftraight  line,  drawn  from  one 
of  thefe  two  ftars  to  the  other,  precifely  at  9  h.  15',  but  a  little 
nearer  the  weftern  one;  at  9  h.  33'  it  was  equally  diftant  from 
both,  and  from  8  h.  5'  till  10  h.  2  6\  it  made  an  oblique  mo¬ 
tion  in  refpeft  of  thefe  two  ftars,  going  from  north  to  fouth,  at 
the  fame  time  that  it  advanced  from  weft  to  eaft.  March  28th, 
7  h.  42'  in  the  evening,  the  comet  was  diftant  from  the  left; 
bright  ftar  of  the  foutti  foot  of  Perfeus,  no  more  than  about 
24'  weftward,  having  almoft  the  fame  latitude  with  this  ftar, 
lb  that  it  was  precifely  enough  at  26°  88',  and  in  latitude  12  0 
8';  at  8  h.  14',  the  diftance  of  the  comet  from  the  ftar  in  the 
eye  o {''Taurus,  called  Aldebaran ,  was  found  190  38',  and  8  h. 
29';  its  diftance  from  Cafella  was  found  220  32'.  March  30th, 
9  h.  3  5' at  night,  the  comet,  feen  without  a  telefcope,  appear¬ 
ed  no  bigger  than  a’ftar  of  the  fourth  magnitude;  thro’  a  rele- 
fcope,  it  exceeded  thofe  of  the  ftrft ;  yet  it  was  very  obfeure, 
and  in  what  manner  foever  it  was  viewed,  no  tail  could  be 
obferved ;  it  had  paffed  a  degree  and  a  half  beneath  th  zLucida 
pi  the  fouthern  foot  of  Perfeus  j  fo  that  this  ftar  was  exactly  in 

the 
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the  middle,  between  the  comet  and  the  fmall  dar  of  the  leg  of 
Ter  feus,  marked  w  by  Payerus,  which  then  was  not  feen  with¬ 
out  a  telefcope  •  a  draight  line  drawn  from  one  of  thefe  liars 
to  the  other,  did  almod  touch  the  fouthern  limb  of  the  comet, 
which  being  transferred  on  the  map  of  the  fixt  liars,  fell  on 
28°  45'  of  Taurus ,  in  N.  Lat.  of  f  5 6*.  At  9  h.  45',  the 
wedern  limb  of  the  comet  touched  a  llraight  line,  drawn  thro* 
this  lefs  bright  ftar  of  Terfeus's  fouth  foot,  and  thro’  the  moll 
northerly  of  the  head  of  Taurus $  only  he  was  already  got 
fomewhat  nearer  to  the  latter.  March  31ft,  8  h.  in  the  even¬ 
ing,  the  comet  was  in  a  direct  line  with  the  Lucida  in  the 
foot  of  Terfeus ,  and  with  the  mod  northerly  in  the  head  of 
Taurus ,  but  it  was  at  more  than  twice  the  diftance  from  the 
fhit,  than  from  the  other  5  and  being  transferred  on  the  map 
of  the  fixt  liars,  was  found  at  15'  from  Gemini ,  in  latitude  8° 
4 9  :  Curing  ail  the  time  of  the  obfervation  that  night,  which 
was  till  10  o’clock,  it  continued  in  this  llraight  line,  which 
was  almod  parallel  to  the  horizon,  notwithftanding  its  own 
particular  motion  fhould  raife  him  a  little  above  it,  as  the 
parallax,  on  the  contrary,  fhould  fink  the  comet  beneath  it  in 
approacning  the  horizon.  April  id,  it  was  found  to  have 
palfed  45'  beyond  the  mod  northerly  dar  of  the  head  Taurus, 
to  have  touched  it  with  its  fouthern  limb,  and  to  be  didant 
43*  from  the  dar  neared  the  louthermod,  which  is  equal¬ 
ly  bright,  yet  not  marked  by  Payer  us ,  this  place  being  trans¬ 
ferred  upon  the  map  of  the  fixt  liars,  it  was  found  at  i°  30'  of 
Gemini  in  N.Lat.  of  7°44#.  April  2d,  8  h.  in  the  evening, 
it  was  2°  f  didant  from  the  mod  northerly  dar  of  Taurus ,  and 
i°  from  the  dar  of  the  ear,  marked  4  by  Payerus ,  and  by 
lycho  called  Sequentis  later  is  horei-j  two  lines  drawn  from  the 
mod  northerly  dar  of  Taurus ,  one  to  the  comet,  the  other  to 
the  ftar  wanting  in  Payerus  made  a  right  angle,  and  the  didance 
of  the  comet,  from  this  angle,  was  double  the  didance  between 
tnefe  two  dars$  this  place,  transferred  upon  the  map  of  the 
fixt  dars,  fell  on  20  48'  of  Gemini  in  N.  Lat.  of  6°  4 o'.  April 
3d,  9  h.  the  comet  had  palled  over  the  upper  dar  of  the  ear  of 
Taurus ,  making  with  this  dar  the  bafis  of  an  ifolceles  triangle, 
on  whofe  top  w'as  the  inferior  dar  of  the  ear  3  the  two  fides  of 
this  triangle,  were  two  and  a  half  times  bigger  than  the  bafis, 
io  that  the  comet  was  at  40  from  Gemini  in  N.  Lat.  of  50  38'. 
April  5th,  8  h.  in  the  evening,  the  comet  had  palled  the  nor¬ 
thern  ear  of  Taurus ,  and  was  equally  didant  from  the  upper 
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ftar  of  the  north  ear,  and  from  that  on  the  front  of  cjtaurus  ;  it 
was  alio  as  far  diftant  from  the  inferior  ftar  of  the  ear  ot 
i Taurus ,  as  this  ftar  is  from  the  firft  weftward,  by ! Tycho  called 
Inferior  preecedentis  lateris  quadrilateri ;  and  a  ftraight  line, 
drawn  thro’  the  comet  and  the  upper  ftar  of  the  ear,  made 
almoft  a  right  angle  with  another  line,  drawn  from  the  comet 
to  the  inferior  of  the  two  ftars  above  the  eye  of  Taurus  ;  and 
transferring  this  place  to  the  map  of  the  fixt  ftars, ,  the  comet 
was  found  at  6°  18'  of  Gemini  in  N.  Lat.  of  g°  41  ;  it  was  fo 
confufed  this  night,  that  with  a  telefcope  of  17  foot,  the  head 
could  not  be  exactly  diftinguifhed  from  the  chevclure;  the 
whole  appeared  a  little  bigger  than  Jupiter's  difk,  feen  thro’ 
the  fame  telefcope.  April  tfth,  8  h.  in  the  evening,  a  ftraight 
line  drawn  from  the  comet  to  the  ftar  in  the  iront  ot  Taurus , 
made  a  right  angle,  with  another  ftraight  line  drawn  from  the 
fame  ftar,  to  the  inferior  of  the  two  ftars  above  the  eye*  and 
the  diftance  of  this  latter  ftar  from  that  of  the  front  ot  Taurus , 
was  twice  the  diftance  of  the  fame  ftar  of  the  front  from  the 
comet  ^  and  transferring  this  place  upon  the  map  of  the  fixr 
ftars,  the  comet  was  found  at  7 0  25*  ot  Gemini  in  N.  Lat.  of 
20  45'.  At  9  h.  6\  a  ftar  fufficiently  clear  was  feen  on  the 
fide  of  the  comet,  at  the  diftance  of  a  little  more  than  the 
comet’s  diameter,  and  at  the  fame  altitude.  April  7  th,  9  h. 
in  the  evening,  the  comet  was  equally  diftant  from  the  inferior 
ftar  of  the  north  ear  of  laurus9  and  from  the  fuperior  of  the 
root  of  the  northern  horn;  it  was  alio  as  far  diftant  from  this 
latter  ftar,  as  this  ftar  is  from  that  of  the  front  5  and  transfer¬ 
ring  this  place  to  the  map  of  the  fixt  ftars,  it  fell  on  8°  30'  ot 
Gemini  in  N.  Lat.  of  i°  56'. 

All  the  obferved  places  of  the  comet,  fell  into  a  line  that 
differed  little  from  an  arch  of  a  great  circle,  cutting  the  eclip¬ 
tic  in  io°  45'  of  Gemini ,  and  conlequently  having  its  greateft 
latitude  in  io°  45"  of  Tifces ,  which  is  between  39  and  40°  to 
the  north  ;  the  fame  circle  did  cut  the  equator  at  10 1°  of  the 
vernal  fe&ion  eaftward,  and  its  greateft  declination  from  the 
equator  to  the  north  was  38°  Having  chofen  two  of  the  firlb 
oblervaticns,  and  taken  a  mean  between  the  firft  obfervations 
of  the  mathematicians  of  la  Fleche ,  it  was  found,  that  this 
comet  was  in  its  ‘ Perigceum  March  12th,  at  8  o’clock  in  the 
morning;  that  in  that  time,  which  was  that  of  its  greateft 
apparent  celerity,  it  made  about  20  32'  a-day  in  the  great  circle 
of  its  apparent  motion,  and  ^foof  hs  Terigteum  diftance  in  the 
line  of  its  equal  motion;  that  it  was  in  its  greateft  decimation 
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the  nth  and  12th  of  March ,  and  that  then  it  paffed  thro’  the 
inferior  meridian  about  2  o’clock  after  midnight.  If  the  F eri - 
g<ewn  of  the  comet  be  rightly  determined,  and  the  hypothecs 
of  the  equality  of  its  motion  be  juft  for  that  time,  and  if  it  did 
not  begin  to  appear  till  it  was  fufficienrly  near  the  earth,  it  has 
"been  vifible  lince  the  middle  of  February ,  when  it  was  as  far 
diftant  from  its  Terigdsum,  by  approaching  to  the  earth,  as  it 
is  at  prelent  by  receding  from  it;  it  muft  then  have  been  at  the 
extremity  of  the  iouthern  wing  of  the  Swan,  and  arrived  at  the 
fouthern  foot  of  Fegafus  on  the  23d  of  February ,  of  the  fame 
bignels  that  it  was  feen  to  be  of  March  28th;  it  muft  have 
arrived  at  the  ftars  of  the  northern  arm  of  Andromeda ,  March 
9th,  at  thofe  of  her  girdle  the  12th,  when  it  was  in  its  ‘Peri- 
gaeum ,  and  greateft  declination;  to  her  fouthern  leg  March 
15th,  between  her  Iouthern  leg  and  the  triangle  March  18th, 
very  near  as  the  comet  was  obferved  at  la  Fleche ,  and  under 
the  head  of  Medufa ,  March  25 ;  the  enfuing  days  it  muft  have 
arrived  at  the  places  marked  in  the  firft  obfervations;  but  in 
the  laft,  it  has  been  fwifter  than  this  hypothefis  will  bear;  to 
reprefent  thefe  latter  obfervations,  the  line  of  the  motion  ftiould 
have  been  made  curve,  as  was  done  for  the  end  of  the  apparent 
motion  of  the  comet  of  166 5,  with  this  difference,  that  whereas 
that  line  was  convex  in  regard  of  the  earth,  becaufe  the  motion 
was  retrograde,  this  was  to  be  made  concave  towards  the 
earth,  becaufe  the  motion  of  the  comet  was  dire£l :  It  is  worth 
obferving,  that  this  comet  kept  its  courfe  almoft  like  that  of 
166 5,  and  another  of  1 57  7,  obierved  by  Tycho  $  for  they  have 
paffed  thro’  almoft  the  fame  conftellations,  tho’  this  be  more 
inclined  northward,  and  cut  the  ecliptic  at  5  or  <5°  more  for¬ 
ward  than  that  of  1665  5  io  that  it  feems,  that  in  this  place  of 
the  heavens,  there  is,  as  it  were,  a  zodiac  for  comets. 

A  Catadioptrical  Telefcope ;  by  M.  Caffegrain.  Phil.  Ttanfl 

N°  83.  p.  4056. 

M  Caffegrain  has  communicated  a  telefcope  of  his  own 
.  invention,  almoft  like  Mr.  Newton's,  its  defeription  is 
as  follows;  A  BCD  Plate  X.  Fig.  7.  is  a  ftrong  tube,  in 
whofe  bottom  is  a  great  concave  Speculum  C  D,  perforated  in 
the  middle  E;  F  is  a  convex  Speculum ,  fo  difpofed,  as  to  its 
convexity,  that  it  reflects  the  fpecies,  which  it  receives  from 
the  great  Speculum ,  towards  the  hole  E,  where  is  an  eye  glais, 
for  one  to  look  thro’ ;  the  advantage  ot  this  inftrument  above 
Mr.  Newtons,  is,  1,  That  the  mouth  or  aperture  AB  of  the 

tube 
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tube  may  be  of  what  bignefs  you  pleafe  j  and  confcquently  you 
may  have  many  more  rays  fall  upon  the  concave  Speculum, 
z.  The  reflexion  of  the  rays  will  be  very  natural,  flnce  made 
upon  the  axis  itfelf,  and  confequently  more  vivid.  3.  The 
vifion  will  be  fo  much  the  more  pleafing,  in  that  you  will  not 
be  incommoded  by  fne  great  light,  the  bottom  C  D  hiding  the 
whole  face  3  befides  that  you  will  have  leis  difficulty  in  difeo- 
vering  the  object,  than  in  that  of  Mr.  Newton  s. 

Mr.  Newton  confidering  this  inftrument,  found  thefe  difad- 
vantages  in  it,  viz.  1.  That  more  light  will  be  loft  in  the  metal 
by  reflexion  from  the  little  convex  Speculum^  than  from  the 
oval  plane  5  for  it  is  an  obvious  obfervation,  that  light  is  molt 
copiouily  reflected  from  any  fubftance,  when  its  incidence  is 
moffc  oblique.  2.  The,  convex  Speculum  will  not  reflect  the 
rays  fo  truly  as  the  oval  plane,  unlefs  it  be  of  an  hyperbolical 
figure  5  which  is  incomparably  more  difficult  to  form  than  a 
plane  5  and  if  truly  formed,  yet  it  would  only  reflect  thole 
rays,  which  refpeft  the  axis.  3.  The  errors  of  the  faid  con¬ 
vex  will  be  much  augmented  by  the  too  great  diftance,  thro’ 
which  the  rays  reflefied  from  it,  muft  pafs  before  their  arrival 
at  the  eye-glafs ;  for  which  reafon  he  found  it  convenient  to 
make  the  tube  no  wider  than  is  neceflary,  that  the  eye-glafs 
may  be  placed  as  near  to  the  oval  plane,  as  is  poflible,  without 
obftruffing  any  ufeful  light  in  its  paffage  to  the  objefl-metah 
4.  The  errors  of  the  object-metal  will  be  more  augmented  by 
reflexion  from  the  convex  than  from  the  plane,  becaufe  of  the 
inclination  or  deflexion  of  the  convex  on  all  fides  from  the 
points,  on  which  every  ray  ought  to  be  incident.  5.  For  thefe 
reafons  an  extraordinary  exaftnefs  is  requifite  in  the  figure  of 
the  little  convex,  whereas  he  found  by  experience,  that  it  is 
much  more  difficult  to  communicate  an  exa<ft  figure  to  fuch 
fmall  pieces  of  metal,  than  to  liich  as  are  greater.  6.  Becaufe 
the  errors  at  the  perimeter  of  the  concave  object-metal,  caufed 
by  the  fphericity  of  its  figure,  are  much  augmented  by  the 
convex,  it  will  not  with  diftinftnefs  bear  fo  large  an  aperture, 
as  in  the  other  conftruction.  7.  Becaufe  the  little  convex  con¬ 
duces  very  much  to  the  magnifying  virtue  of  the  inftrument, 
which  the  oval  plane  does  hot;  it  will  magnify  much  more  in 
proportion  to  the  fphere,  on  which  the  great  concave  is  ground, 
than  in  the  other  dclign;  and  fo  magnifying  objects,  much 
more  than  it  ought  to  do  in  proportion  to  its  aperture,  it  muft 
reprefent  them  very  obfeure  and  dark  ;  and  not  only  lo,  but 
alio  confuted  by  reafon  of  its  being  overcharged :  nor  is  there 
-  Vol.  I.  Z  z  -any 


358  MEMOIRS  of  the 

any  convenient  remedy  for  this  5  for  if  the  little  convex  be  mad# 
of  a  larger  fphere,  that  will  caufea  greater  inconveniency,  by 
intercepting  too  many  of  the  belt  rays  3  or,  if  the  charge  of  the 
eye-glafs  be  made  fo  much  fhallower,  as  is  neceffary,  the  angle 
of  vifion  will  thereby  become  fo  little,  that  it  will  be  very  diffi¬ 
cult  and  troublefome  to  find  an  objeft,  and  of  that  obje&, 
when  found,  only  a  very  imall  part  will  be  feen  at  once  :  From 
whence  it  is  plain,  that  the  three  advantages  M.  Caffe  grain 
propofes  to  himfelf,  are  rather  disadvantages;  for  according  to 
his  defign,  the  'aperture  of  the  inftrument  will  be  but  fmall, 
the  object  dark  and  confufed,  and  alfo  difficult  to  be  found  5 
nor  does  he  fee  why  the  reflexion  is  more  upon  the  fame  axis, 
and  fo  more  natural  in  one  cafe  than  in  the  other ;  fince  the 
axis  itfelf  is  reflefted  towards  the  eye  by  the  oval  plane,  and 
the  eve  may  be  defended  from  external  light,  as  well  at  the 
fide  as  at  the  bottom  of  the  tube.  Mr.  Gregory ,  in  his  Optica, 
promota,  printed  166 had  defcribed  an  inftrument  like  that 
of  M.  Caffegrain s,  and  caufed  one  ot  6  foot  to  be  made  by 
Mr.  Reive,  probably  according  to  the  delign  defcribed  in  his 

book,  yet  without  any  fuccels,  tho’  made  by  a  fkilful  artift. 

1  ■  . 

Some  Experiments  propofed  in  Relation  to  Mr .  Newton’s  The¬ 
ory  of  Light.  Phil.  Tranf.  Nu  83.  p»  4°59* 

2.  '’"TT^O  contract  the  fun-beams  without  the  hole^of  the  win- 
|  dow,  and  to  place  the  prifm  between  the  focus  of  the 

lens  and  the  hole. 

2;  To  cover  over  both  ends  of  the  prifm  with  paper,  at  feve~ 
ral  diftances  from  the  middle  5  or  with  moveable  rings,  to  fee 
how  that  will  vary  or  divide  the  length  ot  the  figure,  infilled 
upon  in  the  faid  theory. 

To  move  the  prifm  fo,  as  the  end  may  turn  about,  the 
middle  being  fteady. 

4.  To  move  the  prifm  by  fhoving  it,  till  firft  the  one  fide, 
then  the  middle,  and  then  the  other  fide  pafs  over  the  hole, 
obferving  the  fame  parallelifm. 

As  to°the  firft  experiment  Mr.  Newton  obferved,  that  the 
folar  image  falling  on  a  paper  placed  at  the  focus  of  the  lens, 
was  by  the  interpofed  prifm  drawn  out  in  length  proportiona- 
biy  to  the  prifm’ s  refraction  or  diftance  from  that  focus  ;  and 
what  was  chiefly  obfervable  here,  was  that  the  ftraight  edges 
of  the  oblong  image  were  diftin&er  than  they  would  have  been 
without  the  lens:  And  confidering,  that  the  rays  coming  from 

the  planet  Venus ,  are  much  lefs  inclined  to  each  other,  than 
r  '  thofe 
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thofe  which  come  from  the  oppofite  parts  of  the  fun  s  difk,  he 
once  tried  an  experiment  or  two  with  her  light 3  and  to  make 
it  fufficiently  ftrong,  he  found  it  neceffary  to  collefl  it  firft  by 
a  broad  lens  5  and  then  interpofing  a  prifm  between  the  Jens 
and  its  focus,  at  fuch  a  diftance  that  all  the  light  might  pals 
thro’  the  prifm,  he  found  the  focus,  which  before  appeared 
like  a  lucid  point,  to  be  drawn  out  into  a  long  fplendid  line  by 
the  prifm’s  refraction. 

As  to  the  fecond  experiment,  he  occafionally  obferved,  that 
by  covering  both  ends  of  the  prifm  with  paper  at  feveral  dif- 
tances  from  the  middle,  the  breadth  of  the  folar  image  would 
be  increafed  or  diminifhed  as  much,  as  is  the  aperture  of  the 
prilm,  without  any  variation  of  the  length  3  or,  if  the  aper¬ 
ture  be  augmented  on  all  fides,  the  image  on  all  fides  would 
be  fo  much,  and  no  more  augmented. 

As  to  the  third  experiment,  if  one  prifm  alone  be  turned 
about,  the  coloured  image  will  only  be  tranflated  from  place  to 
place,  defcribing  a  circle  or  fome  other  conic  fedlion  on  the 
wall  on  which  it  is  projected,  without  buffering  any  alteration 
in  its  iliape,  unlefsfuch  as  may  arife  from  the  obliquity  of  the 
wall,  or  cafual  change  of  the  prifm’s  obliquity  to  the  fun  stays. 

As  to  the  fourth  experiment,  light  pacing  thro’  parts  of  the 
prifm  of  different  thickneffes,  Hill  exhibited  the  lame  phe¬ 
nomena. 

j4  Stone  cut  out  f tom  under  the  Dongue 5  by  Dr .  LiHer.  Phil. 

Tranl.  N°  S3,  p.  4062. 

TH  E  patient,  from  whom  this  Hone  was  cut,  had  about 
eight  years  before  been  taken  with  a  great  cold  in  a 
winter  voyage,  after  which  he  felt  a  JSiodus  or  hard  lump  m 
the  place  whence  the  Hone  was  cut  out  3  and  ever  afterwards, 
when  he  took  cold,  he  felt  great  pain  in  that  part,  but  after 
the  cold  was  over,  that  part  was  no  more  painful  than  the 
reft  of  his  mouth  3  in  the  7th  and  8th  year,  it  often  cauled 
fudden  fwellings  in  all  the  glands  about  the  mouth  and  throat 
upon  the  firft  draught  of  beer  at  meals,  which  would  fall  again 
in  a  little  time  3  at  laft  it  caufediudden  vertigo  s,  which  conti¬ 
nued  from  l'p ring  to  Auguft,  when  the  part  iwelled  fuddenly,  and 
difcharged  purulent  matter  at  the  aperture  of  the  Du  ft  us  Whar- 
tonianus,  which  fuddenly  flopped  by  cold,  and  fwelled  with  a 
great  inflammation,  it  alfo  threatened  luftocation,  accompanied 
with  incredible  pain  when  he  ventured  to  (wallow,  even  beer  or 
any  liquid  thing  3  and  thus  he  continued  for  five  days,  in  which 

r/j  z  2  '  tll.UQ 
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time  he  had  fo  great  a  flux  offpittle,  as  if  he  had  taken  fome 
mercurial  medicine :  The  firlt  day  the  Saliva  ran  thin  and 
tranfparent,  aimed  like  water,  and  without  any  bubbles  ;  the 
iccond  day,  it  ran  frothy,  and  it  tailed  fait,  which  yet  he 
thought  rather  hot  that)  really  fait,  becaule  then  the  inflamma¬ 
tion  was  at  the  height  5  the  third  day  it  was  exceeding  ropy, 
and  a  fmall  pin-hole  broke  diredlly  over  the  place  of  the  done, 
and  difeharged  purulent  matter,  as  formerly ;  the  fourth  day, 
the  Saliva  ran  infipid,  fenfibly  cold  in  the  mouthy  and  a  little 
frothy  ;  the  fifth  day,  which  was  the  day  of  the  incifion,  it  ran 
as  on  the  fourth,  leaving  an  extreme  clamminefs  on  the  teeth, 
infbmuch  that  they  often  duck  together,  as  if  glued. 

Upon  the  incifion,  which  proved  not  wide  enough,  the  mem¬ 
branes  or  bags,  wherein  the  done  lay,  came  fird  away;  the 
done  itfelf  was  fo  hard  as  to  endure  the  Forceps  in  drawing  it 
out}  it  was  covered  over  with  a  graffy  green  matter,  which 
foon  dried,  and  left  the  done  of  a  whitifli  colour ;  it  was  light 
in  proportion  to  its  bulk,  weighing  about  leven  grains,  and 
much  ofthe  fhape  of  an  ordinary  horfe-bean;  there  were  vifi- 
b)!e  impreffions  on  it  of  fome  capillary  veffels,  it  was  rough 
and  fand-like,  altho’  the  fubdance  was  tophaceous:  This  tu¬ 
mour  was  in  reality,  only  one  of  thofe  tumours  called  Athe¬ 
roma,  and  therefore  the  done  may  be  called  Lafis  Athero- 
matis. 

Of  Hair-Worms;  by  Dr.  Lider.  Phil  Tranf.  N°  83. 

p.  4064. 

IT  has  been  credibly  reported,  that  horfe-hairs  thrown  into 
water  will  be  animated,  but  from  unquedionable  obferva- 
tions  it  appears,  that  fuch  things  as  are  vulgarly  thought 
animated  hairs,  are  real  infers,  bred  within  the  bodies  of  other 
animals,  as  Ichneumons  in  caterpillars :  Alclrovandus _  has  col- 
le&ed  many  particulars  of  this  animal,  and  he  thinks  it  to  have 
been  unknown  to  the  ancients;  it  is  called  by  the  moderns  Seta 
aquatka ,  or  Vermis  Set  arm ,  either  from  the  {lender  figure  of 
its  body,  or  becaufe  it  is  thought  to  be  generated  of  a  horfe- 
liair  putrifying  in  water;  others  again  have  imagined,  that  they 
fprung  from  the  weeds  hanging  down  from  the  banks  into  ponds 
^nd  rivers,  and  others  from  locuds  and  grafhoppers. 

Dr.  Lifter  obferved,  upon  throwing  up  the  ground  of  his 
warden,  a  certain  coal-black  beetle  of  a  middle  fize,  and  flat 
Siape/and  which  he  obferved  elfe where  common  enough; 
upon  differing  them,  he  found  in  their  bellies  hair-worms,  in 
■  *  "'  "  '  '  fprac 
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i  fome  three,  in  others  only  one,  which  upon  incifion  crawled 
forth  ofthemfelves;  putting  them  into  water,  they  lived  many 
days  in  it,  and  feemed  to  endeavour  to  efcape,  by  lifting  up 
their  heads  out  of  the  water,  and  fattening  them  to  the  fides  of 
the  vetted,  and  very  plainly  drawing  the  reft  of  their  body  for¬ 
wards;  he  is  of  opinion,  that  they  cannot  be  faid  to  be  Jbn- 
phisbana,  that  is,  with  a  head  at  each' extremity,  and  going 
both  ways,  for  the  head  is  plainly  diftinguifhable  from  the 
tail,  by  a  notable  blacknefs;  the  three  he  took  out  of  the  body 
of  a  beetle,  were  all  of  a  dark  hair  colour  with  whitilh  bellies, 
fomewhat  thicker  than  horfe-briftles;  but  he  took  out  of  the 
body  of  another  beetle  one  much  thicker,  of  a  lighter  colour, 
and  meafuringjuft  five  inches  and  a  half  in  length,  whereas  all 
the  reft  did  not  exceed  3  \  inches. 

Perfons  fuppofed  po  be  flung  by  Tarantula’s  5  by  2)r,  Tho.  Cor¬ 
nell.  Phil.  Tranf.  N°  83.  p.  40 66. 

IN  the  country  of  Otranto,  where  'Tarantula’s  are  very  nu¬ 
merous,  a  certain  perfon,  fancying  himfelf  ftung  by  a  -Ta¬ 
rantula,  fhewed  a  fmall  fpeck  in  his  neck,  about  which,  in  a 
little  time,  fome  pimples  broke  out  full  of  a  ferous  humour, 
and  in  a  few  hours  after,  he  was  very  much  afflicted  with  vio¬ 
lent  fymptoms,  as  fyncope’s,  great  agitations,  giddmeis  ot  the 
head,  and  vomiting,  but  without  any  inclination  to  dance,  or 
defire  of  having  any  mufical  inftruments;  he  died  in  a  milera- 
ble  condition  in  two  days:  All  thofe  who  fancy  ihemfelves 
bitten  by  Tarantula  s,  are  generally  young  wanton  girls,  called 
by  the  Italian  writers  bDolti  di  Sale ,  who  by  fome  particular 
indifpofition  falling  into  this  melancholjy  madnefs,  perfwade 
themielves,  according  to  the  vulgar  prejudice,  to  have  been 
ftung  by  a  Tarantula:  There  is" a  terrible  diforder  often  ob~ 
ferved  in  Calabria,  and  called  Coccio  maligno ,  it  a  rife  s  on  the 
lurface  of  the  body,  in  the  form  of  a  fmall  fpeck,  as  big  as  a 
lupin ;  it  caufes  lome  pain,  and  if  it  does  not  grow  foon  red, 
in  a  little  time  it  infallibly  kills  ;  it  is  commonly  thought,  that 
this  diforder  only  affe&s  thofe  that  have  eaten  the  flefh  of  ani¬ 
mals  that  die  of  themfelves;  which  opinion,  might  from  expe¬ 
rience  be  fhewn  to  be  falfe  :  And  thus  it  is  very  common,  that 
fuch  ft  range  effle&s,  whole  t;ue  caufe  is  unknown, are  aferibed 
tp  inch  caufes  as  are  grounded  on  fome  vulgar  prejudice. 
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Of  the  Baths  at  Aponum  5  by  Mr .  Dodington.  Phil.  TranC 

N°  83.  P.  4067. 

FIVE  miles  from  Dadua  are  the  waters  called  Aponenfia , 
from  Aponum  a  town  famous  in  antiquity,  and  frequently 
mentioned  by  Livy:  The  waters  are  adually  very  hot,  and 
flunking,  and  yield  a  great  deal  of  very  fine  fait,  which  the 
natives  ordinarily  ufe,  and  it  is  gathered  in  this  manner  3  the 
natives,  after  fun-fet,  ftir  pieces  of  wood  in  the  water,  and 
prefently  the  fait  flicks  to  them,  and  comes  off  in  fmall  flakes, 
exceeding  white  and  very  fait,  this  fait  never  lofes  its  favour  ; 
with  this  water  the  inhabitants  wafh  their  walls  white,  which 
it  does  in  a  manner  far  exceeding  lime  5  thefe  walls  retain  their 
faltnefs  only  a  few  days,  and  afterwards  become  infipid,  tho* 
they  fweat  forth  a  white  excrefcence  in  thin  and  light  flakes, 
like  nitre,  for  many  years  after  3  but  the  fait  colleded  from  the 
Aones,  gravel  and  earth,  thro’  which  the  rivulets  that  fall  from 
thofe  baths,  do  run,  is  entirely  infipid,  tho*  it  differ  in  no^ 
thing  as  to  form  or  colour  from  that  which  is  gathered  with 
wooden  flicks.  ' 

An  Inland  Sea  near  Dantzick  yielding  in  Summer  a  poifonous 
Subfiance 3  by  Mr.  Kirby.  Phil.  Tranf.  N°  83.  p.  4065). 

NEAR  a  fmall  village,  called  Tuckhamf  2  {  German 
miles  from  Dantzick ,  is  an  Inland  Sea>  made  by  the 
meeting  of  three  rivulets,  fome  fprings  from  the  adjoining  hil¬ 
locks,  and  the  defcendingrain  andfnow-water,  of  about  f  &  Ger¬ 
man  mile  long  and  y  broad:  The  foil  round  about  feems  to  be 
fand  mixt  with  clay  3  its  fhore  is  generally  fandy,  as  is  alfo  the 
bottom  5  its  depth  where  deepeft,  four  fathom,  and  generally 
In  other  places  one  or  one  and  a  half;  it  is  flored  with  whole- 
fome  and  delicate  fifli,  as  pearch,  roach,  eels,  &c.  and  famed 
for  a  fmall  fifh,  much  efleemed  there,  and  refembling  a 
pearch,  only  not  fo  party-coloured,  having  a  larger  head,  pro¬ 
portionable  to  its  body,  called  the  Cole -pearch ;  the  water  is 
fweet  and  wholefome,  only  in  the  three  lummer  months,  viz. 
June ,  July  and  AuguJ  it  turns,  during  the  dry  weather, 
green  in  the  middle,  with  a  hairy  efflojefcence  5  which  green 
fubflance,  forced  violently  a-fhoreby  the  wind,  andfwallowed 
with  the  water  by  ary  cattle,  dog  or  poultry,  caufes  certain 
and  fudden  death ;  yet  horfes  are  obferved  to  be  unhurt  by  it, 
and  the  water  that  runs  from  it  in  the  llreams  is  wholefome. 


Animad- 


Royal  Society. 


363 

Animadverfions  on  Mr.  Newton’s  theory  of  Light ;  by  the 
R.  F.  Ign.  Gallon  Pardies.  PhiL  rl rani.  N°  84.  p»  40S7. 
Franflated  from  the  Latin. 

IT  leems  a  thing  extraordinary  that  light,  according  to  the 
learned  author/  Ihould  confift  of  almolt  an  infinite  number 
of  rays,  which  have  a  natural  dilpofition  of  exhibiting  and  re¬ 
taining  their  own  proper  colours,  and  are  fitted  in  a  certain 
and  peculiar  manner  to  be  refined,  lomc  in  a  greater  and 
others  in  a  lefs  degree  5  and  that  thefe  rays,  which,  while  pro- 
milcuoully  blended  together  in  open  day-light,  are  undiitin- 
guifhable,  and  exhibit  a  white  colour,  fhould  notwithstanding 
in  refraChon  have  rays  of  one  colour  feparated  from  thole  ot 
all  others,  and  thus  feparated,  appear  in  thbir  proper  and  na,- 
tive  colours  5  and  that  luch  bodies  Ihould  appear  ot  a  certain 
colour,  lor  inflance,  red,  which  are  fit  to  rcneCl  or  tranlnut 

rays  of  that  colour  only.  #  , 

This  extraordinary  hypothefis,  which  overturns  the  whole 
balls  of  dioptricks  and  renders  ufelefs  the  prafhce  hitherto 
known,  is  entirely  founded  on  the  experiment  of  the  prilm,  in 
which  rays  entring  into  a  darkened  room  thro  a  hole  in  the 
window,  and  then  falling  on  a  wall,  or  received  on  a  paper, 
did  not  form  a  round  figure,  as  he  expected  according  to  the 
received  rules  of  refraction,  but  appeared  extended  into  an 
oblong  form  3  whence  he  concluded,  that  this  oblong  figure 
was  owing  to  the  different  refrangibility  ol  the  rays  of  light. 

But  according  to  F.  Tardies  the  figure  of  the  rays  Ihould  be 
oblong  and  not  round,  even  by  the  commonly  received  laws  ot 
dioptricks  3  for  fince  rays  proceeding  from  oppofite  parts  or  the 
iolar  difk  are  variouily  inclined  to  the  prifm  in  their  pan  age, 
they  ihould  likewife  be  variouily  refraCted  3  as  when  the  incli¬ 
nation  of  fome  rays  is  at  lead  50'  greater  than  that  of  others, 
their  refraCt ion  mud  alio  be  proportionably  greater:  rheie- 
fore  oppofite  rays  emerging  from  the  fecond  iurface  ol  the 
prifm  become  more  diverging,  than  if  they  had  proceeded 
without  any,  or  at  lead  with  an  equable  retraction  :  1  he  re- 
fra&ion  of  the  rays  happens  only  towards  thofe  parts,  which 
may  be  luppoled  to  be  in  planes  perpendicular  to  the  axis  ol 
the  prilm,  for  there  is  no  inequality  of  refraction  tow  aids 
tliofe  parts,  which  are  fuppofed  to  be  in  planes  parallel  to 
the  axis,  as  may  be  eafily  demondrated,  for  the  two  lurtaces 
of  a  prifm  may  be  conlidered  as  parallel,  with  refpecc  to  the 

inclination  of  the  axis,  fince  they  are  both  parallel  to  it,  and  a 

retraction 
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refraflion  thro'  two  parallel  plane  furfaces  is  held  for  none* 
becaufe,  by  as  much  as  a  ray  is  refra&ed  one  way  by  the  firft 
furface,  by  fo  much  is  it  refra&ed  by  the  fecond  the  contrary 
way  5  therefore  fince  the  rays  of  the  fun  tranfmitted  from  a 
hole  thro1  a  prifrn  are  not  refracted  on  the  fides,  they  proceed 
as  if  no  p'rifm  at  all  flood  in  their  way,  he  means,  if  we  regard 
only  the  lateral  divarication,  but  when  the  fame  rays  on  the  fupe- 
rior  and  inferior  parts,  are  lbme  more,  or  fome  iefs  refracted,  as 
being  inequally  inclined,  their  divergency  muft  be  greater,  and 
confequently  the  rays  muft  be  extended  into  an  oblong  figure  s 
And  it  a  proper  calculation  were  made,  he  doubts  not,  but  as 
the  lateral  rays  were  found  of  a  breadth  that  iubtended  an 
arch  of  31',  which  anfwers  to  the  fun’s  diameter,  fo  likewile 
the  length  of  the  image  which  fubtended  i°  49'  would  corref* 
pond  with  the  fame  diameter  after  the  unequal  refractions  5 
and  fuppofing  a  prifrn.  ABC  Fig.  8  Plate  X.  whofe  angle  A  is 
6 o°,  and  a  ray  D  E  making  with  the  perpendicular  E  H  an 
angle  of  30°,  after  emerging  in  the  line  F  G,  it  forms  with 
the  perpendicular  F  I  an  angle  of  76°  22'$  but  fuppofing  ano* 
ther  ray  d  E  which  forms  with  the  perpendicular  EH  an  angle 
of  290  30',  after  emerfion  thro1  the  line  jg  it  conftitutes  with 
the  perpendicular//,  an  angle  of  78°  45' 5  whence  the  two  rays 
D  E,  and  d  E  fuppofed  to  proceed  from  oppofite  parts  of  the  iolar 
difk,  and  to  form  an  angle  of  30',  the  fame  rays  after  emerfion 
in  the  lines  Fg,  fg  diverge  in  iuch  a  manner  as  to  conftilute 
an  angle  of  i°  23'$  and  if  two  other  rays  were  affumed  ap¬ 
proaching  nearer  the  perpendicular  EH,  as  fuppofe  one  of 
them  form  an  angle  of  290  30',  and  the  other  290,  thele  rays 
after  emerfion  would  diverge  ftill  more  and  conftiture  a  greater 
angle,  even  fometimes  exceeding  one  of  30  5  and  befides,  this 
dift&nce  between  the  refraffed  rays  is  further  encreaied,  arifing 
from  this,  that  the  two  rays  DE,  dE  meeting  in  E,  begin 
immediately  to  diverge  and  fall  on  two  diftant  points  of  the  fe¬ 
cond  furface,  viz.  in  F  and  /:  Wherefore,  in  order  to  render  the 
calculation  juft,  it  is  not  fuftident  to  fubdufi  the  diameter  of 
the  hole  from  the  length  of  the  image,  for  fuppofing  the  hole 
E  indivifible,  yet  a  great  hole  would,  as  it  were,  be  formed  in 
the  fecond  furface  of  the  prifrn,  viz.  F /. 

What  the  author  calls  the  Experimentum  Cruets  feems  like- 
wiie  to  agree  with  the  commonly  received  laws  oi  refra£iion, 
for,  as  was  juft  now  fhewn,  the  rays  of  the  fun,  which  ap¬ 
proaching  and  converging  form  an  angle  of  30',  do  afterwards, 
coming  out  behind  an  indivifible  hole,  diverge  into  an  angle  of  20 
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or  30  ^  wherefore  it  is  not  to  be  wondered  at,  if  thefe  rays 
falling  feverally  on  a  l'econd  prifm,  and  having  a  very  fmall  hole 
in  it,  be  unequally  refracted,  feeing  their  inclination  is  une¬ 
qual  $  nor  does  it  alter  the  cafe,  that  thefe  rays  are  raifed  or 
depreffed  by  the  converflon  of  the  firfl  prifm,  while  thefecond 
remains  immoveable,  which  yet  cannot  be  done  in  all  cafes,  or 
that  the  firfl  continuing  immoveable,  the  iecond  be  moved,  that 
it  may  fucceffively  receive  the  coloured  rays  of  the  whole 
image,  and  tranfmit  them  thro’  its  proper  hole  •  for  in  either 
cafe  it  is  neceffary  that  the  extreme  rays,  as  the  red  and  violet 
fall  on  the  fecond  prifm  under  an  unequal  angle,  and  confe- 
quently  their  refraction  be  unequal,  and  that  of  the  violet  be 
the  greater. 

Since  then  there  is  an  evident  caufe  of  that  oblong  figure  of  the 
rays,  and  fuch  a  one  as  arifes  from  the  very  nature  of  refraClion, 
it  feems  needlefs  to  have  recourfe  to  another  hypothecs,  or 
admit  of  that  different  refrangibility  of  rays. 

His  notion  of  colours  flows  extremely  well  from  his  foregoing 
hypothecs,  yet  it  is  not  without  its  difficulties,  for  when  he 
fays,  that  the  feveral  rays  being  promifcuouily  blended  together, 
yield  no  colour  but  rather  appear  white,  this  does  not  feem 
conformable  to  the  feveral  phenomena  $  for  certainly  the  fame 
variations  that  are  feen  in  the  mixture  of  divers  bodies  of  diffe¬ 
rent  colours,  are  alio  obferved  in  the  mixture  of  different  rays 
of  different  colours  5  and  he  himfelf  has  well  obferved,  that  as 
a  green  colour  arifes  from  a  yellow  and  blue  body,  fo  likewife 
a  green  colour  is  produced  from  a  yellow  and  blue  ray  5  where¬ 
fore  if  the  feveral  rays  of  the  feveral  colours  (hould  be  blend¬ 
ed  together,  according  to  that  hypothefis  it  is  neceffary  that 
that  colour  fhould  appear,  which  in  reality  diicovers  itfelf 
upon  mixing  together  the  leveral  forts  of  painters  colours,  as 
red,  yellow,  blue,  purple,  %£c.  which  produce  not  a  white  but 
an  obfeure  fated  colour,  and  confequentiy  ordinary  light  would 
appear  of  the  like  colour,  as  being  an  aggregate  of  all  forts  of 
colours. 

Nothing  can  be  more  ingenious  than  his  folution  of 
I)r.  Hook's  experiment,  in  which  are  two  different  liquors,  the 
one  red,  the  other  blue,  and  each  a-part  transparent,  yet  when 
mixed  together  they  become  opake,  which  the  llludrious  au¬ 
thor  thus  explains,  that  one  liquor  is  dil poled  to  tranfmit  red 
rays  only,  the  other  only  yellow,  whence  both  being  mixed 
together  they  will  tranfmit  none  :  But  it  (hould  feem  that  the 
Von.  I.  A  a  a  like 
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like  opacity  Ihould  ariie  from  the  mixture  of  any  other  liquors 
of  different  colours,  which  yet  is  tar  from  being  true. 

y?he  preceding  Animadverfions  anfweredj  by  Mr.  Newton, 
Phil.  Tranf.  N°  84.  p.  40511.  Iranjlated  from  the  Latin. 

IG.  Fardies  is  of  opinion  that  the  length  of  the  folar  image 
produced  by  the  refraCTon  of  the  pnfm  requires  no  other 
caufe  to  account  for  it  than  the  different  incidence  of  the  rays 
from  oppoflte  parts  of  the  fun’s  difk,  and  that  confequently 
that  length  of  the  image  does  not  prove  a  different  refrangibi- 
lity  of  the  different  rays  5  and  to  confirm  this,  he  produces  a 
cafe,  in  which  from  a  different  incidence  of  30'  the  difference 
of  refraction  may  be  20  23'  or  fomething  greater,  as  Mr.  New* 
ton's  experiment  requires.  But  the  Rev.  Father  is  under  a 
miftake,  for  he  has  made  the  refractions  from  the  different 
parts  of  the  priim  to  be  as  unequal  as  poffible,  whereas  the  au¬ 
thor  in  his  experiments  and  calculations  upon  them  u(ed  equal 
refra&ions.  Suppofe  ABC  Fig.  1.  PI.  XL  ale&ion  of  a  pnfm 
perpendicular  to  its  axis,  F  L  and  K  G  two  rays  eroding  each 
other  in  x  the  middle  of  the  hole,  and  falling  on  that  prifm 
at  G  and  L,  and  let  them  be  refraCled  into  G  H  and  L  m  and 
again  into  HI  and  mn 3  and  fince  Mr.  Newton  fuppofed  the 
refradions  in  the  fide  A  C  to  be  nearly  equal  to  the  refractions 
in  the  fide  BC3  if  AC  and  B  C  be  equal,  the  inclination  of 
the  rays  GH  and  L  m  to  the  bafe  of  the  prifm  will  be  ficmlar, 
and  confequently  the  angle  CL m"  the  angle  CHG,  and  the 
Angle  C mb—  the  angle  C  GH  3  wherefore  the  refra&ions  in 
G  and  m  will  be  likewife  equal,  as  alio  in  L  and  II 3  and 
therefore  the  angle  KGAr:  the  angle  nmB ,  and  the  angle^ 
F  L  A  the  angle  B  H  I,  and  confequently  the  inclination  of 
the  refraCted  rays  FI  I  and  mn  will  be  the  fame  with  that  of 
the  incident  rays  F  L  and  KG:  Let  therefore  the  angle  FxK 
of  30'  be  equal  to  the  fun’s  diameter,  the  angle  comprehended 
between  H I  and  m  n  will  be  alio  of  3c/,  providing  the  rays  F  L 
and  KG  be  equally  refrangible  3  but  by  trial  that  angle  was 
found  about  20  49'  conftituted  by  the  ray  HI  exhibiting  the 
extreme  violet  colour,  and  by  the  ray  n  m,  yielding  a  blue  3 
and  confequently  thefe  rays  were  differently  refrangible,  or 
the  refraChons  were  neceffarily  produced  according  to  the  une* 
qual  ratio  of  the  fines  of  incidence  and  refra&iom 

The  Rev.  Father  further  adds,  that  to  make  a  juft  calcula¬ 
tion  it  is  not  fufficient  to  fubitraCt  the  diameter  of  the  hole 
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from  the  length  of  the  image  on  the  paper,  fmce,  if  we  fup- 
pofe  the  hole  to  be  indivifible,  yet  there  would  be  formed  as 
it  were  a  broad  hole  in  the  polterior  iurface  of  the  prifm.  blot 
withftandingthis,  Mr.  Newton  thinks  that  the  re  fra&ionso  frays 
crofting  each  other  both  in  the  anterior  and  pofterior  iurfaces 
of  the  prilm  may  bejuftly  calculated  from  his  principles ;  but 
if  the  cafe  were  otherwife,  the  breadth  of  the  hole  in  the  po¬ 
sterior  iurface  would  not  caule  a  miftakc  of  two  feconds,  and 
in  practice  fuch  niceties  may  be  overlooked. 

And  what  the  Rev.  father  contends,  is  not  lnconulient  with 
the  Experiment  urn  Crucis ,  viz.  that  the  unequal  reio actions 
of  rays  endued  with  different  colours  were  produced  by  une- 
qual  incidences  5  for  tranfmitting  rays  thro  two  very  fniall 
immoveable  holes  and  at  a  diftance  from  each  other,  the  inci¬ 
dences,  as  Mr.  Newton  made  the  experiment,  were  mtireiy 
equal,  and  yet  the  refraftions  were  mamfeftly  unequal. 

Xh  is  objeacd  to  the  theory  of  colours,  that  powders  mixt 
of  divers  colours  exhibit  an  obfcure  and  dufky  colour  and  not  a 
white  one  ;  according  to  Mr.  Newton ,  white,  black  and  all 
the  intermediate  dufky  colours,  which  may  be  compounded  o. 
mixtures  of  white  and  black,  do  not  differ  as  to  their  fpecics, 
but  as  to  their  quantity  of  light-  and  feeing  in  the  mixing  of 
painters  colours,  each  corpufcle  reftebts  only  its  own  propel 
colour,  and  coniequently  the  greateft  part  of  the  incident  light 
is  fuppreffed  and  retained  ^the  refte&ed  light  will  become 
oblcure,  and  as  it  were  mixed  with  darkneis,  fo  that  it  will 
exhibit  a  dufky  colour  and  not  an  interne  whitenefs. 

Again  it  is  objefted,  that  an  opacity  fliould  equally'  anic 
from  a  mixture  of  any  liquors  of  different  colours  in  the  fame 
veffel,  as  from  the  fame  liquors  contained  in  different  veffels, 
which  he  fays  is  falfe  j  but  there  is  no  confequence  in  this,  as 
Mr.  Newton  obferves,  for  many  liquors  abf  mutually  on  eacn 
other,  and  acquire  a  new  texture  of  parts,  whence  they  may 
become  opake,  diaphanous,  or  of  various  colours,  in  no  man¬ 
ner  owing  to  the  colours  of  the  compound  $  and  on  that  ac¬ 
count  fuch  experiments  are  not  io  very  proper  to  draw  conclu- 
fions  from  them  5  and  let  it  be  obferved  that  liquors  of  fated 
and  intenfe  colours  are  requifite  in  this  experiment  which 
tranfmit  very  few  rays  but  thofe  of  their  own  colours,  fuch  as 
rarely  occur,  as  will  be  feen  by  illuminating  liquors  with  the 
different  colours  of  the  pnfm  in  a  darkened  room  5  for  few  will 
be  found  appearing  diaphanous  enough  in  their  own  proper 
colours,  and  opake  in  thole  of  other  bodies j  befides  it  is  proper 
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that  the  colours  ufed  be  oppofite,  fuch  as  he  takes  red  and  blue 
to  be,  yellow  and  violet,  or  green,  and  that  purple  which  comes 
near  to  fcarlet  5  and  poffibly  fome  of  thefe  liquors  mixed  toge¬ 
ther,  whofe  tinging  parts  do  not  coalefce,  will  become  more 
opake;  but  the  experiment  is  plainer  in  liquors  a-part,  which, 
as  well  as  the  phenomena  of  the  Iris,  the  tinffure  of  Lignum 
Nephritic  urn  and  other  natural  bodies,  was  advanced  to  lllu- 
ifrate  not  prove  this  doftrine. 

He  takes  in  a  friendly  part  F.  Lar  dies' s  liberty  in  calling  his 
theory  an  hypothecs,  feeing  he  was  not  acquainted  with  it : 
But  the  author’s  deiign  was  quite  different,  tor  it  feems  to 
contain  nothing  other  than  certain  properties  of  light,  which 
once  difcovered  may  be  eafily  proved,  and  which  if  he  did  not 
take  to  be  true,  he  would  rather  have  them  reje&ed  as  vain 
and  empty  fpeculation  than  acknowledged  even  as  an  hypo- 
the/is. 

Of  ci  Stone  found  in  the  Bladder  of  a  Dog,^  and  another 
~  faftened  to  the  Back-bone  of  a  Horfe.  Phil.  Tranf.  N°  84. 
p.  4094- 

TH  E  dog  was  a  fpaniel,  two  palms  and  a  half  high,  and  an 
excellent  fetter  for  quails,  he  would  burfl,  rather  than 
make  urine  or  dung  in  the  place  he  was  kept  5  by  reafon  of  his 
aptnefsto  bite,  he  was  cut  at  five  years  old,  and  two  years  after 
that  he  began  to  make  urine  with  much  difficulty  $  but  as  foon 
as  he  was  let  loofe,  he  would  run  prefently  into  the  garden 
and  fall  to  eating  of  pellitory  of  the  wall,  and  fig-leaves, 
which  Matthiolus  and  others  obferve  to  provoke  urine  and 
cleanfe  the  reins  :  This  diforder  continued  upon  him  for  five 
years  together,  fometimes  with  that  violence,  that  his  mailer 
had  him  fy ringed  and  anointed  with  oil  of  fcorpions,  together 
with  other  remedies  to  relieve  the  poor  creature  5  at  length  he 
d:ed  at  12  years  old,  and  there  was  found  in  his  bladder,  upon 
opening  him,  a  ffone  weighing  an  ounce,  of  an  irregular 
figure,  and  white,  yet  here  and  there  fome  rcddifh  fpecksj 
and  in  the  bottom  of  the  bladder  was  found  a  great  deal  of 
final  1  white  gravel,  and  in  the  mouth  of  the  Urethra  a  ffone 
as  big  as  a  great  pine-kernel,  white  and  tender  5  the  reft  of  the 
body  was  all  fwelled. 

The  other  ffone,  that  was  faffened  to  the  back-bone  of  a 
Span  ip  gelding;  about  13  or  14  years  old,  was  extraordinary 
big,  arid  weighed  four  pounds,  was  of  a  roundilh  figure,  a 

little  flatted,  its  longed  diameter  being  five  inches,  and  its 

5  fliorteft 
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fhGrteftfour,  it  was  of  an  olive  colour,  but  a  little  inclining  to 
a  brown,  with  red  fpecks,  refemblmg  coagulated  blood,  and 
radiated  circularly  with  black  and  white  veins  and  waves  5  but 
the  reft  of  it  lb  delicately  polilhed,  that  it  refleded  the  images 
of  the  objeds  about  it  5  it  was  wrapped  up  in  a  membrane 
full  of  fat,  and  fattened  at  both  ends  to  the  back-bone,  over 
againft  the  kidneys  ;  tho’  the  horie  had  been  dead  12  hours 
and  quite  cold  before  he  was  opened,  yet  the  ftone  was  ftill 
very  warm,  and  retained  a  conftderable  heat  for  fix  hours  af¬ 
ter  it  was  taken  out. 


‘The  genuine  Method  of  Examining  the  Theory  of  Light  and 
Colours;  by  Mr.  Newton.  Phil.  Tranf.  N°  85.  p.  5004. 

IT  cannot  be  thought  effedual  for  determining  truth,  to  ex¬ 
amine  the  leveral  ways,  by  which  phenomena  may  be  ex¬ 
plained,  unlefs  where  there  can  be  a  perfed  enumeration  of 
all  thole  ways :  The  proper  method,  for  inquiring  into  the 
properties  of  things,  is,  to  deduce  them  from  experiments; 
and  the  truth  of  this  theory  of  light  and  colours  was  made  out, 
not  by  inferring  it  was  thus,  becaufe  not  otherwife ;  that  is,  not 
by  deducing  it  only  from  a  computation  of  contrary  fuppofi- 
tions,  but  by  deriving  it  from  experiments  concluding  pofi- 
tively  and  dirediy  :  The  method  therefore  of  examining  it  is, 
to  confider,  whether  the  experiments  do  prove  thofe  parts  of 
the  theory,  to  which  they  are  applied ;  or  to  profecute  other 
experiments  which  the  theory  may  fuggeft  for  its  examination  ; 
and  this  thould  be  done  in  a  due  method,  the  laws  of  refrac¬ 
tion  being  firft  thoroughly  enquired  into,  before  the  nature  of 
colours  be  taken  into  confideration  5  and  it  may  not  be  amifs 
to  proceed  according  to  the  following  queries : 

1.  Whether  rays,  that  are  alike  incident  on  the  fame  medi¬ 
um,  have  unequal  refradions ;  and  how  great  the  inequalities 
of  their  refradions  at  any  incidence  ? 

2.  What  is  the  law  according  to  which  each  ray  is  more  or 
lets  refraded  5  whether  the  fame  ray  be  ever  refraded  accord¬ 
ing  to  the  fame  ratio  of  the  fines  of  incidence  and  refradion  ; 
and  different  rays,  according  to  different  ratio’s,  or  the  refrac¬ 
tion  of  each  ray  be  greater  or  lets  without  any  certain  rule; 
that  is,  whether  each  ray  have  a  certain  degree  of  retrangibiliry, 
according  to  which  it  is  refraded,  or  if  retraded  without  that 
regularity  ? 

3.  Whether  rays  endued  with  particular  degrees  of  refran- 
gibility,  when  by  any  means  feparated,  have  particular  co¬ 
lours 
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lours  constantly  belonging  to  them,  viz,  the  leaf!:  refrangible, 
fcarlet;  the  inofl  refrangible,  deep  violet  5  the  middle,  fea- 
green ;  and  others,  other  colours  ?  and  on  the  contrary  ; 

4.  Whether  the  colour  of  any  lort  of  rays  a-part  may  be 
changed  by  refra&ion  ? 

5.  Whether  colours  by  coaleicing  do  really  change  one  ano¬ 
ther  to  produce  a  new  colour,  or  produce  it  by  mixing  only  ? 

6.  Whether  a  due  mixture  of  rays,  endued  with  all  variety  of 
colours,  produces  light  perfeblly  like  that  of  the  fun,  having 
all  the  fame  properties  and  exhibiting  the  fame  phenomena. 

7.  Whether  the  component  colours  of  each  mixture  be 
really  changed,  or  be  only  feparated,  when  various  colours  are 
again  produced  from  that  mixture  by  refradlion  ? 

8.  Whether  there  be  any  other  colours  produced  by  refrac¬ 
tion  than  fuch  as  ought  to  refult  from  the  colours  belonging  to 
the  differently  refrangible  rays,  by  their  being  feparated  or 
mixed  by  that  refraction? 

To  determine  by  experiments  thefe  and  fuch  like  queries, 
which  comprehend  the  theory,  feems  the  molt  proper  and  di¬ 
rect  way  to  a  conclulion  3,  and  therefore  it  were  to  be  wffhed* 
that  all  objeffions  were  laid  alide,  taken  from  hypothecs,  or 
any  other  heads,  than  thefe  two,  viz.  of  fhewing  the  infuffici* 
eney  of  experiments  to  determine  thefe  queries,  or  prove  any 
other  parts  of  the  theory,  by  affigning  the  deiedh  in  the  con¬ 
cha  fion  drawn  from  them}  or  of  producing  other  experiments 
direftly  contradictory  to  them  ;  for  if  the  experiments,  which 
are  ufed,  be  defective,  it  cannot  be  difficult  to  ihew  the  de- 
«fe£ta  ;  but  if  valid,  then  by  proving  the  theory  they  mult  ren¬ 
der  all  obje£fions  invalid. 

A  Communication  between  the  Dudlus  Thoracicus  and  the 
inferior.  Vena  Cava;  by  M.  Pecquet,  with  remarks  by 

T)r.  Needham.  Phil.  Tranf.  N°8).p.  5007. 

TH  E  difcovery  of  the  TditBus  Thoracicus  by  M.  Tecquet 
did  not  ieeni  fufficient  to  clear  up  all  the  difficulties  re¬ 
lating  to  fanguification :  It  might  be  faid  among  other  tnings, 
that  there  appears  no  reafon  why  nature  fhould  carry  the 
blood  into  the  fubclavian  veins,  and  thence  make  it  deicend 
by  the  trunk  of  the  Vena  Cava  (a}  unlefs  it  be  to  prevent  the 
chyle  from  entring  all  at  once,  and  altogether  pure,  into  the 
heart,  and  that  the  mixture  which  is  made  of  the  chyle  with 
the  blood  might  difpofe  it  by  a  kind  of  fermentation  the 
more  eafily  to  receive  the  charafter  of  the  blood-m  the  heart  ; 
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and  that  this  might  be  more  conveniently  done,  the  cDu£tus 
cf borackus  is  inierted  into  that  trunk  of  the  Vena  Cava  which 
attends  to  the  heart,  becaufe  this  way  is  fhorter  and  equally 
favourable  to  this  commixture.  It  might  alf'o  be  objected, 
that  fuppofing  this  commixture  were  of  importance,  the 
tDutlus  ! Thoracicus  fhould  communicate  with  the  inferior 
trunk  cf  the  Vena  Cava ,  as  well  as  with  the  fuperior,  to 
the  end,  that  one  half  of  the  chyle  being  mixed  with  the 
blood  that  comes  from  above,  and  the  other  half  with  the 
blood  that  comes  from  below,  (Z>)  it  might  the  more  eafily 
be  altered  by  this  commixture ;  and  this  objection  Teemed  the 
more  rational,  becaufe  it  being  very  likely  that  the  blood, 
which  returns  from  the  parts,  in  which  it  has  received  feme 
impreffion  in  penetrating  their  pores,  communicates  to  the 
chyle  the  fame  difpofitions  ;  there  was  reafon  to  defire,  that  the 
blood  which  re-afeends,  might  in  lome  degree  imprefs  the 
peculiar  chara&er  of  the  inferior  parts,  as  that  which  comes 
from  the  upper  parts  impreffes  the  character  of  thefe  parts : 
(e)  Add  to  this,  that  the  blood  which  re-afeends  to  the  heart, 
muft  be  more  perfect  than  that  which  defeends,  becaufe  it 
conies  from  being  purified  in  the  liver,  fpleen,  and  kidneys;  lb 
that  it  is  capable  to  impart  (d)  good  imprefiions  to  the  chyle* 
(e)  Laflly,  it  might  be  laid,  that,  fappofing  it  be  rieceflary, 
that  n^t  only  a  proportion  of  the  chyle  pais  thro’  the  heart,  but. 
alios  that  all  the  chyle  be  conveyed  thither,  to  be  converted 
into  blood,,  the  fmall  orifices  with  which  the 'Dutfus  ! 'i  horacicus 
open's  into  the  fubclavian  veins,  feem  not  to  be  large  enough 
for  that  purpofe  (/)  :  And  the  obfervations  made  on  the  ‘Duth'S 
ST horacicus  in  the  body  of  a  woman,  did  fhew,  that  thefe  diffi¬ 
culties  were  well  grounded;  for,  it  has  been  found  by  feveral 
experiments  made  about  this  matter,  that  there  afeends  at  lead: 
as  much  chyle  thro’  the  trunk  beneath  the  heart,  as  defeends 
thro’  that  which  is  above  it :  The  2 )u£ius  7 horacicus  has  been 
found  to  communicate  not  only  with  the  left  emulgent  vein; 
but  alfo  with  the  two  lumbary  veins,  which  are  infer  ted  into 
the  trunk  of  the  inferior  Vena  Cava ,  tor  upon  injecting  milk 
(g)  into  the  emulgent  thro*  the  left  lumbary  vein,  it  was 
obierved  to  come  away  thro’  the  other  lumbary  :  This  expe^ 
riment  having  been  feveral  times  repeated  without  being  able 
to  fee  the  track,  which  was  formerly  obferved  under  the  "Pleu¬ 
ra  y  (‘Z rid.  25.  p.  461.)  a  more  cafy  and  certain  method  of 

dilcovering  this  branch,  than  the  ufual  difife&ion  of  the  veffels, 
was  attempted;  (  fy  )  which  was  to  injeft  into  the  trunk  of  the 

‘Dud  us 
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EDuEtus  7'horaricus  a  compofition  that  might  run  into  it  hot3 
and  upon  cooling  become  iolid  enough,  that  the  channels  might 
be  more  eafily  traced}  and  this  defign  fucceeded  in  part,  for 
the  compofition  filled  the  whole  DuEdus  Thoracicus ,  and  al- 
cended  into  the  fubclavian,  but  nothing  paffed  into  the  chan¬ 
nel  that  makes  the  communication  fought  for,  tho’  the  ambient 
parts  were  warmed  by  feveral  injections  of  milk,  that  the  com- 
pofition  might  not  harden  before  it  penetrated  into  all  the 
channels^  it  was  alfo  attempted  to  inject  the  fame  compofition 
thro*  the  lumbary  that  iffues  out  oi  the  trunk,  if  its  valves 
would  permit,  but  neither  milk  nor  wind  could  enter :  (  i  )  By 
this  injection,  the  figure  and  ffcru&ure  of  the  DuEtus  Thoraci - 
cus  were  diftinCtly  feen,  for  it  was  found  that  the  EDuEius  did 
afcend  into  the  right  fide  of  the  heart,  retaining  Bill  the  fame 
fize,  which  was  no  more  than  f2  of  an  inch,  that  afterwards  it 
was  enlarged  to  f  of  an  inch  in  diameter,  that  in  this  enlarge¬ 
ment  its  tunicle  on  the  right  fide  of  the  Vertebra  was  as  it 
were,  pierced  with  four  fmall  holes,  at  the  diftance  of  f2  of 
an  inch  from  each  other,  and  all  difpofed  in  a  line }  and  into 
thefe  holes  the  compofition  could  not  penetrate}  that  the 
EDuElus,  after  refuming  its  firffc  fize,  had  two  appendices 
faihioned  like  facks}  that  there  was  a  third  appendix  beneath 
the  dilatation }  that  the  firffc  and  higheffc  appendix  was  of  the 
form  and  bignefs  of  a  fmall  pea }  that  the  third,  whicn  was 
beneath  the  dilatation,  was  like  the  lecond,  that  they  had  a 
flreight  orifice}  and  that  the  laft  was  full  of  thick  chyle,  fb 
that  the  compofition  could  not  enter  as  it  had  done  into  the 

other.  >  ... 

On  ail  this  Dr.  Needham  makes  the  following  remarks,  wa. 
(  a  )  that  the  reafdn  for  interring  the  trunk  of  the  EDuEkus  Tho- 
various  into  one  place  alone,  is  as  good  as  any  that  are  atterwards 
given  to  prove  the  contrary }  for  proofs  of  this  nature  are  at 
beft,  but  loofe  conjectures,  the  matter  admitting  of  no  other 

demonffcration  than  what  is  ocular. 

(£)  Till  the  lower  mfertion  be  lliewn,  we  mult  believe  that 
nature  thought  the  fingle  commixture  of  blood  and  chyle  fuffi- 
cient }  and  if  there  be  any  thing  in  the  notion  of  impreffing 
Characters ,  it  is  more  attributable  to  the  lymph,  lee  note  d. 

(c)  That  the  blood  which  re-afeends  to  the  heart,  is  purer 
than  what  defeends  from  the  head,  &c,  is  a  notion  that  will 
not  eafily  be  granted,  neither  can  it  be  made  out  by  experi¬ 
ment  }  for  upon  comparing  the  blood  of  the  jugular  vein  with 

that  of  the  crural  in  a  dog,  there  was  no  obiervable  difference} 

/  the 
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the  lecretions  made  by  the  kidneys  and  liver,  if  they  prove 
any  thing,  prove  the  aicending  blood  to  be  thicker  than  the 
descending,  having  loft  in  thofe  places  much  of  its  Serum  ^.wd 
lixivial  Salts,  which  are  the  great  inftruments  of  attenuation  5 
but  withal  it  is  to  be  considered,  that  the  blood,  which  alcends 
from  the  heart  to  the  head,  lofes  much  of  its  excrementitious 
parts  in  the  falival  glands,  noftrils,  and  throat  $  there  is  alfo  a 
great  lecretion  made  in  the  brain,  w’hich,  whether  it  be  ot  the 
pureft  and  beft  Spirits  of  the  blood,  lo  as  to  leave  it  depaupe¬ 
rated,  or  only  of  a  nutritious  Serum,  iuch  as  is  made  in  all  the 
folid  parts,  is  hard  to  determine  $  only  this  may  be  laid  with 
certainty,  that  the  lymph  does  wholly  exonerate  ltfelf  into  the 
fubclavian  and  jugular  veins,  near  the  place  where  the  chyle 
is  dilcharged,  by  which  the  chyle  is  diluted,  and  its  mixture 
with  the  blood  facilitated-  which  very  phenomenon  is  a  greater 
argument  to  prove,  that  the  chyle  does  entirely  enter  by  that 
paffage,  than  any  that  can  be  produced  on  the  other  fide ;  for 
we  obferve  all  the  lymph,  not  only  of  the  liver  and  lnteftines, 
but  alfo  of  the  inferior  parts,  to  pour  itlelf  into  the  Recepta - 
cnlum  Chyli ,  and  not  into  any  of  the  inferior  veins  $  and  as 
the  Lymphatics  of  the  head,  neck,  and  arms,  meet  with  the 
chyle  at  the  place  of  its  entrance,  fo  the  lame  might  have  been 
done  by  the  inferior  lymphatics  had  they  any  chyle  to  meet 
with  there,  the  principal  ule  of  the  Lympha  teeming  to  be,  to 
ferve  the  ufes  of  the  chyle  and  its  mixture  with  the  blood. 

(d)  What  impreftions  are  made  on  the  blood  by  the  liver, 
fpleen,  kidneys,  &c.  is  uncertain,  but  if  there  be  any  luch 
thing,  the  liver  and  kidneys  do  fo  readily  difcharge  themielves 
into  the  Vena  Cava ,  that  the  impreftions,  be  they  what  they 
will,  are  quickly  conveyed  to  the  heart,  without  any  great  di¬ 
minution  of  them  :  And  whereas,  the  author  makes  mention 
of  characters  imprefled  from  parts  $  thefe,  if  there  are  any  luch, 
may  morejuftly  be  iuppofed  to  be  conveyed  in  the  Lympha , 
which  feems  to  be  the  reiult  of  a  curious  elaboration  in  thole 

parts.  . 

(  e )  What  is  fufficient,  and  infufficient,  muft  be  judged  of 
by  nature,  and  not  by  us;  yet  it  we  confider  the  time  ipent  in 
carrying  the  chyle  up  into  the  blood,  it  is  ealy  to  believe,  that 
a  much  greater  quantity  of  liquor  may  be  dilcharged  by  that 
Duff  us,  than  is  ufually  pretended  to. 

00  What  thefe  experiments  are,  T)r.  Needham  would  be  glad 
to  know  :  But  the  experiment  inK°  2  5.  was  only  a  Lufus  Nature 
found  out  by  M.  j Pecquet  only,  becaufe  neither  he  nor  any  one 
Vol.  I.  Obb  '•  eHe 
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elfe  have  obferved  it  fince ;  whereas  the  la&eals,  and  the  ways  of 
ordering  them,  are  fo  well  known,  that  if  any  fuch  thing  were* 

it  could  not  long  be  undifcovered. 

(g)  An  injection  into  the  lumbary  vein,  only  proves  the 
ihofculation  of  the  two  lumbary  veins  with  each  other ;  which 
is  acknowledged  to  be  fo  in  all  the  capillary  veflels  of  the  fame 
kind,  viz.  that  veins  communicate  with  veins,  and  arteries 
with  arteries  5  but  the  queftion  here  is,  whether  there  be  a 
paflage  from  the  Receptaculum  Chyli  to  the  lumbary  vein,  or 
to  any  other  vein  befides  the  fubclavian. 

(h)  The  inje&ing  a  liquor,  which  is  apt  to  coagulate,  into 
the  CDuClus  Fhoracicus,  is  needlels  and  unprofitable  in  this 
inquiry,  when  there  is  both  a  more  eafy  and  demonftrative 
way  5  which  is  to  open  a  dog  at  a  convenient  interval  of  time 
after  feeding,  and  then  tie  a  ligature  on  the  CDuCtus  \ Thordcicus 
near  the  fubclavian,  and  the  Receptaculum  will  continue  full 
48  hours  or  longer;  fo  that  if  there  were  any  fuch  iDuftus,  it 
would  in  a  quarter  of  the  time  empty  the  whole  receptacle; 
whereas,  upon  a  ligature  the  contrary  is  found,  viz.,  that  all 
the  ladeals  are  fully  diftended,  which  is  a  demonftration,  that 
tficy  have  no  other  way  of  evacuation  than  by  the  bDuCius 
1*1  ' oracicus . 

(/)  Dr.  Needham  approves  of  the  other  ufe  of  the  coagulat¬ 
ing  injection,  tho*  the  fame  may  be  done  by  a  ligature:  How- 
ever,  the  event  of  M.  Recquef  s  experiment  makes  againft  the 
opinion  of  a  new  CDuCtus^  and  not  for  it. 

Some  further  Objections  againfi  the  Theory  of  Light  and 

Colours;  by  F.  Pardies.  Phil.  Tranfi  N  85.  p.  5012* 

Tranllated  from  the  latin. 


FRardies  is  of  opinion,  that  the  length  of  the  image  may 
•  be  other  wife  accounted  for,  than  by  the  different  refrangi- 
bility  of  the  rays;  for  according  to  that  hypothefis,  which  Gri¬ 
maldi  explains  at  large,  and  in  which  light  is  fuppofed  to 
be  a  certain  fubitance  every  rapidly  moved,  the  rays  may  be 
fomewhat  diffufed  after  their  pafTage  and  decuffation  in  the 
hole :  Alfo  in  that  other  hypothefis,  in  which  light  is  made  to 
niove  forwards  by  certain  undulations  of  a  fubrile  matter,  as 
Dr.  Hook  explains  it,  colours  may  be  accounted  for  by  a  certain 
diffusion  and  expanfion  of  thefe  undulations,  made  on  the  fides 
of  the  rays  beyond  the  hole,  by  the  influence  and  continuation 
of  the  fubtile  matter;  fo  that  thefe  apparent  colours  are  folely 
the  effect  of  that  communication  of  motion,  which  is  diffufed 

laterally 
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laterally  by  the  direft  undulations:  As,  if  the  rays  entring  by 
the  hole  a  Plate  XI.  Fig.  2.  fhould  proceed  towards  b,  the 
undulations  fhould  indeed  terminate  directly,  in  regaid  o 
their  dire£t  and  natural  motion,  at  the  right  line  ab,  yet  not- 
withdanding,  on  account  of  the  continuity  of  the  matter,  there 
is  fome  communication  of  the  motion  towards  the  lides  cr, 
where  it  becomes  tremulous  and  undulatory  ;  and  if  colours 
be  fuppofed  to  confift  in  that  lateral  undulation,  all  their  phe¬ 
nomena  may  be  explained  thus  ;  as  alfo  the  reafon  anignec , 
why  the  breadth  of  the  colours  mud  be  expanded  beyond  the 
divergency  of  the  rays  themfelves.  . 

As  to  the  Experimentum  Cruets,  F.  ‘Purdies  does  not  in  the 
lead  doubt,  but  that  the  inclination  of  the  incident  rays  was 
equal,  fince  the  author  exprefly  affirms  it;  but  he  infids,  that 
that  could  not  be  gathered  from  the  account  given  of  it;  ac" 
cording  to  which  there  are  two  imall  and  very  didant  holes, 
as  alfo  a  prifni  near  the  fird  hole  in  the  window,  thro  wmch 
the  coloured  rays  efcape,  and  fall  on  the  other  didant  hole ; 
and  it  is  added,  the  fird  prifm  was  turned  round  its  axis,  to 
make  all  the  rays  fall  fuccefiively  on  the  fecond  hole;  now  the 
inclination  of  the  rays,  which  fall  on  the  fecond  hole,  mud 
neceflarily  be  changed  in  this  cafe  ;  and  F.  Purdies  hinted,  that 
it  would  be  the  fame  thing,  whether  the  fecond  hole  were 
raifed  or  depreffed,  for  the  rays  to  fall  fucceffively  upon  it, 
while  the  fird  prifm  was  immoveable,  or  whether,  the  fecond 
hole  being  immoveable,  the  fird  prifm  were  turned  round, 
that  fo  the  fame  image  might  change  its  fite,  and  all  its  parts 
fuccedively  fall  on  the  fecond  hole ;  but  doubtlefs  the  fagacious 

Newton  ufed  other  precautions. 

F.  Purdies  declares  himfelf  fatisfied  with  thefolutions  to  his 
obj e<d ions  about  colours ;  and  adds,  that  his  calling  his  theory 
an  hypothefis  was  entirely  without  defign,  as  taking  up  with 
the  fird  appellation  that  occurred  to  him ;  wherefore  he  begs 
that  it  may  not  be  thought  to  be  done  out  of  any  dilrefpeft. 

‘the  Anfwer  to  the  foregoing  Obje&ions;  by  Mr.  Newton. 

Phil.  Tranf.  N°  85.  p.  5014.  Tranllated from  the  Latin. 

ONE  is  at  a  lofs  to  determine,  whether,  in  thefe  obferva- 
tions  of  the  Rev.  F.  Purdies,  there  appear  more  of  huma¬ 
nity  and  candour,  in  allowing  Anfwers  their  due  weight,  or  of 
penetration  and  genius,  in  darting  Objections ;  at  lead,  it  is  cer¬ 
tain,  that  theie  are  very  neceffary  qualifications  in  the  refearch 
of  truth.  But  to  proceed,  F.  Purdies  afierts,  that  the  lengrh 
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of  the  coloured  image  may  be  accounted  for,  without  having 
recourfe  to  the  different  refrangibility  of  the  rays  of  light  ^  as 
fuppofe,  by  the  hypothecs  of  F.  Grimaldi,  viz.  by  a  diffufion 
of  light,  which  is  fuppofed  to  be  a  certain  lubdance  put  into 
very  rapid  motion,  or  according  to  Dr.  Hook ,  by  a  diffulion  and 
expanfion  of  an  undulatory  motion  $  which,  being  produced  in 
the  Hither  by  lucid  bodies,  is  propagated  every  way  5  and  to 
thefe  may  be  added  2)eS  Cartes's  hypothefis,  in  which  a  fimilar 
diffufion  of  Con  at  us ,  or  predion  of  the  globules  may  be  ima¬ 
gined,  after  the  fame  manner  as  in  accounting  for  the  tails  of 
comets  5  and  the  fame  diffufion  or  expanfion  may  be  devifed 
according  to  any  other  hypothefis,  in  which  light  is  fuppofed  to 
be  a  power,  aflion,  quality,  or  certain  fubftance  emitted  from 
all  the  parrs  of  luminous  bodies. 

In  anfwer  to  this,  Mr.  Newton  obferves,  that  his  doTrine  of 
refraclion  and  colours,  confided  only  in  certain  properties  of 
light,  without  regarding  any  hypothefes,  by  which  thefe  pro-, 
perries  might  be  explained  5  for  the  fured  and  bed  method  of 
philofophizing  feems  to  be,  fird,  to  inquire1  diligently  into  the 
properties  of  things,  and  to  edablilh  thefe  properties  by  experi¬ 
ments  5  and  in  the  next  place,  to  proceed  more  flowly  to  hypo¬ 
thefes  for  their  explication  •  for  hypothefes  Ihould  be  fubfer- 
vient  in  explaining,  and  not:  in  determining  the  properties  of 
things,  except  fo  far  as  they  may  furnifh  experiments  5  for  if 
the  poffibility  of  hypothefes  is  to  be  the  dandard  of  the  truth 
and  reality  of  things,  all  certainty  mud  in  that  cafe  be  banifh- 
ed  from  the  world,  fince  an  infinite  number  of  hypothefes  may 
be  devifed,  which  fhallfeem  tofupply  new  difficulties  5  where¬ 
fore  it  was  here  thought  neceffary  to  intirely  lay  them  afide,  as 
foreign  to  the  purpofe,  that  the  force  of  the  objection  fhoulcl 
be  abftra&ly  confidered,  and  that  the  anfwer  might  be  more 
full  and  general. 

Therefore  by  light,  Mr.  Newton  underdands,  any  being,  or 
power  of  a  being,  (whether  we  fuppofe  it  a  lubdance,  or  any 
power,  aftion,  or  quality  thereof)  which,  proceeding  diredlly 
from  a  lucid  body,  is  apt  to  excite  vidon  5  and  by  the  rays  of 
light,  its' lead,  or  indefinitely  final!  parts,  which  are  indepen¬ 
dent  of  each  other,  fuch  as  are  thole  rays,  emitted  by  lucid 
bodies,  either  at  once  or  fucceffively  in  right  lines  j  for  as  well 
the  collateral  as  the  fucceffive  parts  of  light  are  indepen¬ 
dent,  fince  fame  of  the  parts  may  be  intercepted  without  the 
others,  and  be  feparately  reflected  or  refraffed  towards  diffe¬ 
rent  quarters  5  this  being  premifed,  the  whole  force  of  the 

"  ■ '  >  objection 
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obieftion  lies  in  this,  that  colours  may  be  lengthened  out  by 
fome  certain  dlffufion  of  light  beyond,  the  hole,  which  diftufion 
does  not  arife  from  the  unequal  retraction  of  the  different  rays, 

or  independent  parts  of  light. 

But  that  the  length  of  the  image  arifes  Solely  from  the  diffe¬ 
rent  refrangibility  of  the  rays  was  already  proved,  and  to  con¬ 
firm  the  whole,  the  JL%pe ri men  turn  Cvucis  was  added,  which 
is  now  explained  by  alcheme,  viz.  let  BCFig.  3.  PI.  XI.  be  the 
anterior  board,  and  dole  before  it,  let  the  prifm  A  be  fixed,  let 
DE  be  the  other  board,  at  the  diftance,  fuppefeot  12  foot,  and 
clofe  behind  it  the  other  pnfm  F  3  and  let  holes  be  made  in  the 
boards  at  #  and  y  in  fuch  a  manner,  that  fome  ot  the  light  re¬ 
flated  by  the  anterior  prifm  may  pals  thro  both  holes  to  the 
fecond  prifm,  and  be  there  reflated  a  fecond  time  3  now  let 
the  anterior  prifm  he  turned  round  its  axis  with  a  reciprocal 
motion,  and  the  colours  falling  on  the  poflerior  hoard  D  E  will 
be  raifed  and  depreffed  by  turns,  and  thus  the  Several  colours 
may  be  at  pleafure  made  to  pafs  fucceflively  thro’  the  holejy  to 
the  poflerior  prifm,  while  all  the  other  colours  fall  on  the 
board  3  and  rays  of  different  colours  will  be  obferved  to  he  dif¬ 
ferently  refrated  in  the  poflerior  prifm,  as  will  appear  from 
their  falling  on  different  parts  of  the  wall  or  obflacle  GH  at 
the  diflance  of  fome  feet  from  it  3  fuppofe,  the  violet  rays  re¬ 
fracted  to  H,  the  red  to  G,  and  the  intermediate  rays  to  inter¬ 
mediate  parts  3  and  yet  on  account  of  the  determinate  pofition 
of  the  holes,  the  incidence  of  the  rays  of  each  colour  thro’  both 
mufl  be  fimilar,  and  thus  it  appears  by  meafuring,  that  rays  of 
different  colours  have  different  laws  of  reflations:  ButF.  Par- 
dies  s  doubt  feems  to  arife  from  his  placing  the  firfl  prifm  A 
behind  the  board  B  C,  and  thus  turning  it  round  its  axis,  it  is 
probable  that  the  inclination  of  the  rays  intercepted  between 
the  holes  was  changed  on  account  of  the  intermediate  refrac¬ 
tion  3  but  by  the  description,  the  firfl  board  fhould  be  placed  be¬ 
hind  the  prifm,  that  the  rays  might  lie  in  a  flrait  line  be¬ 
tween  the  holes,  as  appears  from  the  words,  I  took  two  boards, 
and  placed  one  of  them  clofe  behind  the  prifm  at  the  window, 
and  lo  much  was  hinted  in  doing  the  experiment.  It  may  he 
obferved  over  and  above,  that  in  this  experiment  the  coloured 
light  is  much  lels  diffufed  and  lefs  divergent  by  the  reflation 
of  the  fecond  prifm,  than  when  it  is  white,  fo  that  the  image 
isalmofl  circular  atG  or  H,  efpecially  if  the  prifms  be  paral¬ 
lel,  and  their  angles  in  a  contrary  pofition,  as  in  the  figure; 
befides,  if  the  diameter  of  the  holejy  be  equal  to  the  breadth 
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of-  the  colours,  the  coloured  light  will  not  be  diffufed  length- 
wife,  but  the  image  formed  by  any  colour  at  G  or  H  will  be 
entirely  circular,  fuppofing  the  holes  to  be  circular,  and  the 
refra&ion  of  the  pofierior  prilm  not  to  exceed  that  of  the  ante- 
rior,  as  alio,  the  rays  to  be  nearly  perpendicular  to  the  obfta- 
cle  ;  which  proves,  that  the  diffufion,  treated  of  above,  does 
not  arife  from  the  influence  or  continuity  of  the  undulating  mat¬ 
ter,  or  matter  put  into  a  fwift  motion,  or  any  fuch  likp  caufes, 
but  from  a  certain  law  of  refraction  for  each  l'pecies  of  rays; 
why  the  image  is  in  one  cafe  circular,  and  in  others  a  little 
oblong,  and  how  the  diffufion  of  light  lengthwife  may  in  any 
cafe  be  diminifhed  at  pleafure,  is  left  to  the  determination  of 
geometricians,  and  to  experience. 

After  that  the  properties  of  light  fhall  by  thefe  and  the  like 
experiments  have  been  fufiicienrly  made  out,  by  confidering  its 
rays  either  as  collateral  orfucceflive  parts,  which  are  found  to 
be  diftinCt  from  their  independance  on  each  other ;  from  thefe 
properties,  a  judgment  is  to  be  formed  of  the  ieveral  different 
hypothefes,  and  fuch  as  are  inconfiftent  therewith  to  be  reject¬ 
ed  ;  fyut  it  is  a  very  eafy  thing  to  fit  hypothefes  to  the  prelent 
do&rine,  for  if  any  one  would  fet  up  as  an  advocate  for  the 
Cartefian  hypothecs,  he  need  only  fay,  that  the  globules  are 
unequal,  or  that  fome  prefiions  of  the  globules  are  flronger 
than  others,  whence  they  become  varioufly  refrangible,  and  apt 
to  excite  the  lenlation  of  different  colours;  and  thus  again, 
according  to  Dr.  Hook's  hypothefis,  fome  undulations  of  the 
/Ether  are  larger  or  thicker  than  others,  &c.  But  this  feems  to 
be  the  abfolutely  neceffary  law  and  condition  in  all  hypothefes, 
viz,  that  natural  bodies  be  fuppofed  to  confifl  of  innumerable 
corpufcles  connected  together,  and  that  from  the  different  cor¬ 
pufcles  of  fliining  bodies,  or  the  different  parts  of  the  fame 
corpufcle  (as  they  happen  to  differ  in  motion,  figure,  magni¬ 
tude,  or  other  qualities)  unequal  prefiions,  motions,  or  moved 
corpufcles  be  on  all  fides  trajeCfed  through  the  /Ether ,  of 
whofe  confufed  mixture  light  may  be  fuppofed  to  confift;  and 
nothing  can  be  hardier  in  thefe  different  hypothefes  than  the 
contrary  fuppofition:  As  to  that  aperture  or  dilatation  of  the 
light,  which  F.  Parclies  fuppofes  to  refemble  a  hole,  in  the 
pofierior  furface  of  the  pnfm,  it  is  fuflicient  that  the  error 
arifing  thence  be  very  inconfiderable,  if  any  at  all ;  but  if  the 
calculation  be  made  precifely  according  to  obfervations,  the  er¬ 
ror  will  vanifh,  for  fubdu&ingthe  diameter  of  the  hole  from  the 
length  of  the  image,  that  length  will  remain,  which  the  image 

would 
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would  have,  providing  the  hole  before  the  prifm  were  indivifi- 
ble,  notwnhftanding  the  dilatation  of 'the  light  in  the  pofterior 
furface  of  the  prifm,  as  is  eafily  fhewn:  Again  all  the  reft  is 
determined  from  that  given  length  of  the  image,  and  its  dis¬ 
tance  from  the  indivifible  hole,  as  alfo  from  the  pofition  and 
figure  of  the  prifm  5  and  befides  from  the  inclination  of  the  in¬ 
cident  rays,  and  from  the  angle,  which  the  refraCled  rays 
tending  to  the  middle  of  the  image  conftitute  with  thofe  that 
are  incident  from  the  (un5s  centre :  And  the  fame  data  that  de¬ 
termine  the  refra&ions  and  pofitions  of  the  rays  are  fufficient 
for  an  accurate  calculation  of  thefe  refra&ions  ♦  yet  the  thing 
feems  not  to  be  of  fo  great  importance  as  to  be  much  regarded. 

That  the  Rev.  Father  Ihould  give  this  doCfrine  the  appella¬ 
tion  of  hypothefis,  Mr.  Newton  is  perfuaded  was  owing  to 
nothing  more  than  his  ufing  the  firft  term  that  occurred  to 
him,  it  being  the  cuftom  to  denominate  all  philofophical  fpe- 
culations,  hypothefes;  and  he  declares  that  the  realon  of  his 
excepting  againft  it  was  to  prevent  the  prevailing  of  a  term, 
that  might  be  of  prejudice  to  all  true  philosophers. 

F.  ‘ Pardies ,  upon  this  anfwer,  declared  himieif  fatisfied  with 
the  folutions  to  his  objections,  that  his  Icruple  as  to  the  Expe- 
rimentum  Cruets  was  entirely  removed,  and  that  he  now  plainly 
underftood  that  experiment  by  the  figure. 

E’he  CauCe  of  the  Sufpenfion  of  Mercury  at  an  unufual  Height ; 
by  M.  Huygens.  Phil.-Tranf.  N°  8(5".  p.  5027. 

THE  experiment  is^briefly  this;  that  a  tube  filled  with 
mercury  in  the  Torricellian  way,  and  before  inverfion 
perfectly  purged  of  air,  does,  when  inverted,  remain  top¬ 
full,  even  to  the  height  of  75  inchest  M.  Huygens ,  to  render 
a  probable  caufe  of  this  ftrange  effeCt,  conceives,  that,  befides 
the  preffure  of  the  air,  which  keeps  the  mercury  fufpended  at 
about  the  height  of  27  inches,  there  is  befides  another  pref¬ 
fure,  ftronger  than  that,  of  a  fubtiler  matter  than  air,  which 
eafily  penetrates  glafs,  water,  quickfilver,  and  other  bodies, 
which  are  impenetrable  to  air;  and  this  preffure  being  fuper- 
added  to  that  of  the  air,  is  capable  of  fuftaining  the  75  inches 
of  mercury,  and  poffibly  more,  as  long  as  it  only  exerts  its 
force  againft  the  lower  furface,  or  againft  that  of  the  mercury, 
in  which  the  open  end  of  the  tube  Hands ;  but  as  foon  as  it  can 
exert  itlelf  alfo  on  the  other  fide,  which  happens  when  upon 
ftriking  againft  the  tube,  or  admitting  into  it  a  fmall  bubble  of 
air,  you  give  way  to  this  matter  to  begin  to  aCf,  its  preffure 
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becomes  equal  on  both  fides,  To  that  there  is  only  the  pref 
lure  of  the  air,  which  fuflains  the  mercury  at  the  ordinary 
height  of  27  inches  :  If  you  afk,  why  the  quickfilver  in  the 
tube  does  not  feel  the  preffure  of  this  matter,  even  whilfl  that 
veffel  is  yet  full,  fince  M.  Huygens  £ uppofes,  that  it  pierces 
without  difficulty  as  well  the  glafs  as  the  mercury,  &c.  and  why 
the  particles  of  this  matter  do  not  join  together  and  begin  the 
preflure,  in  regard  they  pafs  freely  thro'  the  whole  extent  of 
the  mercury,  and  that  the  glafs  does  not  hinder  their  commu¬ 
nication  with  thofe  that  are  without  ?  To  remove  this  difficul¬ 
ty,  which  according  to  M.  Huygens  himfelf  is  very  great,  he 
anfwers,  that  tho’  the  parts  of  the  fubtile  matter,  do  find  a 
paffage  between  the  parts  of  the  glafs,  quickfilver,  &c.  yet  not 
fufficiently  large  for  many  to  pafs  together,  nor  to  move  there 
with  that  force  requifite  to  feparate  the  parts  of  the  quickfii- 
ver,  that  have  fome  connexion  together  $  and  this  fame  con¬ 
nexion,  according  to  him,  is  the  caufe,  that  tho’  on  the  fide  of 
the  inner  lurface  of  the  glafs,  which  touches  the  fufpended 
mercury,  many  of  its  parts  be  preffed  by  the  particles  of  this 
matter ;  yet  there  being  alfo  a  great  number  of  them  that  feel 
no  preffure,  by  reafon  of  the  parts  of  the  glafs,  behind  which 
they  are  placed,  they  fuftain  each  other,  and  remain  all  fuf- 
pended,  becaufe  the  preffure  on  the  furface  of  the  quickfilver 
contiguous  to  the  glafs  is  much  lefs  than  on  that  below,  which 
is  all  expofed  to  the  aXion  of  that  matter  which  produces  this 
iecond  preffure. 

The  ingenious  author  of  this  folution  owns,  that  it  does  not 
fo  fully  fatisfy  him,  as  not  to  leave  lbme  fcruple  behind ;  but 
then  he  adds,  that  that  hinders  not  his  being  well  affured  of 
tha,t  new  preffure,  which  he  fuppoi.es  befides  that  of  the  air, 
on  account  as  well  of  the  experiment  already  aliedged,  as  of 
two  others  to  this  eifeX. 

Firfl,  when  two  plates  of  metal  or  marble,  whofe  furfaces 
are  perfeXly  plane,  are  laid  on  each  other,  they  flick  fb  clofe 
together,  that  the  uppermofl  being  raifed,  the  undermofl  is 
raifed  too$  and  the  caufe  of  this  is  juflly  afcribed  to  the  pref 
lure  of  the  air  againft  their  two  external  furfaces:  Upon  tak¬ 
ing  two  plates,  each  of  them  an  inch  fquare,  and  of  that  lub* 
fiance,  of  which  anciently  looking-glafles  were  made,  and  te- 
ing  laid  on  each  other,  the  uppermofl  does  not  only  fuflain  the 
other,  but  fometimes  alfo  three  pounds  of  lead  faflened  to  it,  and 
thus  remain  joined  as  long  as  you  pleafe^  upon  fufpending 
them  thus  in  a  receiver,  and  exhaufling  the  air  to  that  degree 
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that  there  remained  not  iufficient  to  fuftain  by  its  preiTure  an 
inch  of  water,  yet  the  plates  were  not  disjoined  ;  he  adds,  he 
made  the  lame  experiment  by  putting  fpiritof  wine  between 
the  two  plates,  and  he  found  that  in  the  exfiaufted  receiver, 
they  fuftained,  (without  being  disjoined)  the  (June  weight,  they 
did  when  it  was  full  of  air;  and  this,  he  thinks,  {hews  clearly 
enough,  that  there  remains  ftill  in  the  receiver  a  preffure  great 
enough,  after  that  of  the  air  is  removed. 

The  fecond  experiment  is  to  this  purpofe,  that  whereas  the 
running  of  water  in  a  fyphon  of  unequal  legs  arifes  from  the 
weight  of  the  atmofphere,  which  prelfing  on  the  water  of  the 
veflel  makes  it  rile  in  the  fyphon,  while  it  delcends  by  its  own 
weight  on  the  other  fide ;  M.  Huygens  found  a  means  to  make 
the  water  of  the  lyphon  run,  after  the  receiver  was  exhaulted, 
which  accordingly  it  did,  as  in  the  external  air  ;the  lliorteft  of 
the  legs  of  the  fyphon  was  eight  inches  long,  and  its  aperture, 
two  lines. 

And  this  he  takes  for  a  further  confirmation  of  his  fuppofi- 
tion  of  a  preffure  in  this  matter  more  fubtile  than  air ;  to 
which  he  adds,  that  if  the  degree  of  the  force  of  this  preffure 
be  enquired  into,  viz>.  by  purfuing  the  experiment  with  tubes 
full  of  mercury,  and  longer  than  thofe  employed  by  Mr.  Boyle  9 
it  will  perhaps  be  found,  that  this  force  is  great  enough  to 
caufe  the  union  of  the  parts  of  glafs  and  other  bodies,  which 
hold  too  well  together,  not  to  be  conjoined  but  by  their  conti¬ 
guity  and  reft,  as  tDes  Cartes  would  have  it. 

"The  Structure  of  the  Lungs;  by  Mr-  J.  Templer.  Phil. 

Tran f.  N°  8 6.  p.  5031. 

TIP  E  lungs  appear  to  confift  of  a  number  of  veficles  com¬ 
plicated  with  blood- velfels ;  for  upon  blowing  into  the 
Afpera  Arteria  of  fowls,  the  continuation  of  many  veficles 
was  obferved,  to  be  extended  from  the  ‘Bronchi#  thro’  the  Ab¬ 
domen  to  the  Anus ,  which  feems  to  be  the  caufe  of  the  conftant 
motion  of  the  Anus  in  fowls,  the  air  having  ingrefs  and  egrefs 
there,  and  that  alfo  to  be  the  reafon  why  the  Anus's  of  fowls  in 
malignant  diftempers  are  applied  to  draw  infection  out  of  the 
body;  and  this  ftrufture  of  the  lungs  feemed  to  be  confirmed 
by  blowing  into  the  Afpera  Arteria  of  quadrupeds,  after  cut¬ 
ting  off  part  of  the  exterior  membrane  ot  one  lobe  of  the  lungs  3 
for  they  were  found  to  rife  with  unequal  protuberances,  not 
unlike  bladders ;  but  the  following  experiment  hath  very  much 
iliaken  that  conjecture;  for  making  a  ligature  about  a  dog’s 
Vol.  I.  C  c  c  neck, 
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neck,  and  opening  both  the  jugular  veins  with  a  pretty  large 
orifice,  he  was  let  bleed  to  death  5  immediately  upon  opening 
the  ‘jChorax,  and  tying  the  Vena  Cava ,  with  all  the  paflages 
from  the  left  ventricle  of  the  heart,  or  its  auricle,  the  lungs 
with  the  heart  and  Afpera  Arteria  were  entirely  cut  out  5  and 
having  fitted  a  fyphon  to  the  Afpera  Arteria ,  and  faflemng  it 
with  a  ftrong  binding  of  packthread,  the  lungs  were  blown  up, 
and  fitting  a  cork  to  the  end  of  the  iyphon,they  were  hung  in  a 
chimney  to  dry  3  in  a  quarter  of  an  hour  they  fubfided  about 
a  fixth  part,  but  continuing  to  blow  them  up  as  they  fubfided, 
they  would  not  next  morning  fubfide  a  fourth  part  in  three 
hours  5  and  making  a  proportionable  allowance  for  the  drying 
of  the  whole  fubftance  of  the  lungs,  there  was  no  confiderable 
fubfiding  obferved  in  two  days^more }  but  upon  blowing  in  at 
the  fyphon,  the  air  was  eafily  perceived  to  pals  thro’  the  exter¬ 
nal  membranes,  both  on  the  convex  and  concave  fides,  to¬ 
wards  the  extremity  of  the  circumference  of  the  lobes,  but 
molt  plentifully  on  the  concave  fide:  Upon  carefully  cutting 
off*  one  of  the  lobes,  the  internal  ftru&ure  appeared  like  a 
cane  or  dried  flag  when  cut  tranfverfely  5  and  upon  blowing  in 
at  the  fyphon,  the  air  leemed  to  come  out  equally  at  all  the 
pores  5  and  putting  fpittle  on  feveral  parts  and  blowing  a-frefli, 
a  number  of  bubbles  were  feen  $  making  a  deep  tranfverfe  in- 
cilion  into  that  lobe,  or  blowing  in  at  the  fyphon,  the  air  came 
put  fo  freely  at  the  larger  ramifications  of  the  Bronchi#,  that 
the  lobe  could  not  be  fwelled  with  a  ftrong  blaft ;  but  upon 
flopping  with  the  fingers  the  larger  paflages  of  the  ‘Bronchi #,  it 
would,  upon  a  frelh  blaft,  rifeconfiderably  with  unequal  pro¬ 
tuberances,  where  the  mcifion  was  made,  not  without  lome 
fufpicion  of  latent  veficles;  after  this,  tying  the  lobe  above  the 
incifion,  and  taking  oft  part  of  the  external  membrane  of  ano¬ 
ther  lobe,  after  firft  tying  up  all  the  reft  of  the  lobes,  water 
was  poured  into  the  lyphon,  and  it  was  ftrongly  blown  into,  in 
hopes  to  have  the  water  come  forth  in  ftreams  at  all  the  pores  $ 
but  that  did  not  fucceed  to  fatisfaflion,  it  coming  out  in  an  ir¬ 
regular  bedewing  o f  the  external  furface,  without  any  ebulli¬ 
tion,  unlefs  at  the  larger  ramifications  of  the  Bronchi# 5  then 
tying  up  this  fecond  lobe,  and  untying  a  third,  and  pouring  in 
an  ounce  of  the  oil  of  turpentine,  and  giving  a  fmall  blaft  at 
the  fyphon  and  corking  it  up,  two  hours  after  the  lmal!  mem¬ 
brane  of  that  lobe  was  taken  off,  and  upon  a  gentle  blaft  at 
the  fyphon,  there  was  an  ebullition  of  an  infinite  number  of 
little  bubbles;  Upon  cutting  the  lobes  in  pieces  with  various 
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irregular  incifions,  there  was  eafily  obferved  the  feveral  rami¬ 
fications  of  the  aerial  and  blood -veflels,  with  their  continua¬ 
tion  to  the  circumference  of  the  lobes,  and  a  proportionable 
diminution  as  they  were  at  a  greater  didance  from  their  origi¬ 
nal :  Shall  it  hence  be  concluded,  that  the  ftru&ure  of  the  lungs 
is  a  complication  of  innumerable  ramifications  of  the  Bronchi# 
and  blood- veffels 3  and  that  the  feeming  veficles  were  occafi- 
oned  only  by  the  violence  of  the  blaft  and  the  drynefs  of  the 
extreme  and  fm ailed  paffages  of  the  aerial  veffels  3  whereupon, 
thofe  neared  the  Bronchi* ,  being  moifter,  were  extended  be¬ 
yond  their  ordinary  pitch,  upon  dopping  the  free  paffage  of 
the  air  in  the  leffer  veffels,  or  their  extremities? 

A  T)efcriftion  of  the  Lake  of  Geneva.  Phil.  Tranf.  N°  86. 

p.  5043. 

TH  E  lake  of  Geneva ,  which  in  fummer  is  one  of  the  mod 
pleafant  places  in  the  world,  lies  like  a  crefcent  of  wa¬ 
ter,  one  of  whofe  extremities  is  18  leagues  didant  from  the 
other  3  and  its  banks  are  gently  raffed  from  fm&ll  heights  and 
hillocks,  to  prodigious  mountains,  which  yet  do  not  lie  fo  clofe 
together,  but  that  they  leave  between  them  interdices  of  15 
or  zo  leagues  profpefts,  chequered  with  meadows,  corn-fields 
orchards/  vines,  foreds  of  fir-trees,  and  fnow  upon  the  fides  of 
the  rocks  3  all  thefe  objeffs  which  at  a  didance  are  confound¬ 
ed,  and  feem  to  make  but  one,  have  near  at  hand  their  feveral 
beauties  3  the  country  is  beautifully  cut  out  by  rivulets,  which, 
after  they  have  ierved  to  make  iron,  paper,  &c.  difcharge 
themfelves  into  the  lake.  That  point  of  the  crefcent  on  which 
Geneva  is  fituated  is  fomewhat  longer  than  the  other  3  this 
crefcent  where  larged,  which  is  from  H 'Jorges  to  I*honony  is 
about  five  leagues  over :  The  water  of  this  lake  is  very  good 
to  drink,  and  always  fo  limpid,  that  even  in  the  rolling  of  the 
waves,  which  iometimes  are  high  enough,  the  water  is  not 
troubled,  fave  along  the  banks  3  and  if  one  attentively  look 
down  from  the  cadle  of  Chilon ,  or  from  any  of  the  neighbour¬ 
ing  eminences,  into  the  bottom  of  the  lake,  he  may  fee  high 
mountains  under  the  water  3  and  the  water  is  fo  deep  before 
Veuvay ,  that  the  founding  line,  at  the  end  of  400  fathoms, 
leems"  to  touch  upon  fomething  flippery  3  before  Rook  it  is 
held  to  be  500  fathoms  deep3  and  it  is  affirmed,  that  near  this 
great  depth  a  kind  of  ifland  may  be  feen  under  water:  The 
. Rhone  enters  at  one  of  the  points  of  the  crefcent  into  the  lake, 
and  iffues  out  at  the  other  3  but  with  this  difference,  that 

G  c  e  z  where- 
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whereas  it  comes  in  dirty  and  miry,  it  always  goes  out  To  pure 
and  clear,  that  under  the  bridge  of  Geneva ,  where  the  water 
in  futnmer  is  25  feet  deep,  you  may  difcern  the  fmalledfiones 
at  bottom  ;  and  the  fame  water,  which  in  this  place  appears  of 
a  fapharine  blue  in  the  fhade  of  the  houfes,  appears  altoge¬ 
ther  green,  nor  is  it  fo  tranfparent,  when  the  fun  ihines  on  it. 
Tho’  the  Rhone  entring  into  the  lake  lofes  of  its  rapidity,  yet 
fome  fenfible  motion  is  obferved  in  fome  places,  and  no  trouts 
are  taken  any  where  in  this  lake,  but  in  this  current  of  the 
Rhone :  The  water  of  this  lake  commonly  begins  to  encreafe 
about  the  end  of  January,  or  the  beginning  of  February ,  and 
continues  to  do  fo  till  the  20th  of  July,  and  often  to  the  very 
month  of  Jlugufi  ;  and  then  it  infenfibly  decreafes,  fo  that  the 
water  is  not  fo  high  in  winter  as  in  fummer,  by  12  or  15  feet : 
It  is  generally  thought  that  the  melting  of  the  fnow  and  ice  from 
the  mountain  fpring,  and  torrents,  are  the  principal  caufes  of 
the  water’s  increale  *  for  when  there  falls  much  fnow  in  winter, 
the  waters  are  very  high  the  enfuing  fummer  ;  but  when 
great  rains  happen  in  January ,  then  the  fnow,  not  being  well 
hardened,  melts  all  of  a  funders;  and  when  this  melting  is 
not  lb  violent,  the  remaining  fnow  diffblves  at  the  end  of  May 
£>r  beginning  of  June ;  lo  that  only  the  dock  of  ice  remains 
for  fupplying  the  encreafe  of  the  water  till  the  month  of 
-  Muguft  ;  fome  have  thence  been  induced  to  aftign  other  caufes, 
viz.  that  the  herbs  growing  at  the  bottom  do  force  the  water 
upwards,  and  dying  again  in  autumn,  make  the  water  fink 
lower ;  but  this  does  not  leem  to  be  fatisfa&ory,  as  there  are 
no  herbs  feen  upon  the  lake  and  few  within  it;  others  are  of 
opinion  that  the  waters  are  rarified  and  fwelled  by  the  heat  of 
the  fun;  but  it  is  certain,  that  all  the  rivers  and  torrents  fall¬ 
ing  into  this  lake,  carry  with  them  (tore  of  dones  and  earth, 
which  may  indeed  enlarge  and  raife  it ;  but  fuch  an  augmenta¬ 
tion  can  only  be  fenfible  in  a  number  of  years;  not  to  mention 
that  in  winter,  whild  the  water  is  low,  the  dones  of  the  lake 
are  carried  away  for  building  or  fortifying  at  Geneva . 

At  the  iffuing  out  of  the  bars,  that  form  Geneva  on  the  fide 
of  the  lake,  are  ieen  in  the  water  two  or  three  huge  flints, 
danding  out  of  it,  the  principal  one  is  called  Niton',  and  the 
tradition  is,  that  it  formerly  was  an  altar  conlecrated  to  Nep¬ 
tune,  there  being  a  place  cut  out  in  the  middle,  which  is  taken 
to  have  been  the  place  for  the  facrifices;  feven  or  eight  perfons 
can  fit  on  this  flint,  and  lometimes  when  the  waters  are  very 
low,  there  are  found  about  it  knives?  and  needles  as  thick  as 
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bodkins,  and  much  longer,  made  of  brals,  which  are  lup- 
pofed  to  have  been  ufed  in  their  facrifices. 

This  lake  appears  fometimes  in  calm  weather,  and  even 
before  fun-rifing,  as  if  it  confifted  of  feveral  pieces  differently 
coloured,  and  part  of  it  is  browner  than  the  reft,  which  feems 
to  be  caufed  by  a  breath  of  wind  pafting  thro’  the  water,  com¬ 
ing  either  from  the  bottom  of  the  lake,  or  from  above  ;  tho* 
others  think  this  gentle  agitation  to  proceed  from  fome  l'prings, 
that  are  at  the  bottom,  imparting  a  tremulous  motion  to  the 
water  above  5  but  that  part  of  the  water  that  is  not  agitated, 
appears  as  even  and  fmooth  as  a  looking-glafs,  or  like  the  wake 
of  a  fhip;  the  colours  are  thought  to  be  caufed  by  the  neigh¬ 
bouring  mountains,  whole  different  images  being  blended  in  the 
water,  exhibit  an  appearance  of  very  pale  colours  :  The  Rhone 
does  not  refume  its  rapid  courfe  till  about  a  quarter  of  a  mile’s 
diftance  from  its  coming  out  again,  and  the  nearer  it  ap¬ 
proaches  Geneva ,  its  bed  becomes  narrower,  and  confequently 
its  courle  more  impetuous;  yet  this  rapidity  may  be  fur- 
mounted  by  wind  and  water,  for  in  the  winter  of  1645,  there 
arole  in  the  morning,  about  nine  o’clock,  fo  violent  a  wind, 
that  not  only  uncovered  the  houfes,  but  alfo  laid  bare  the 
channel  of  the  Rhone  above  the  bridge,  fo  that  they  paffed  over 
it  dry-ftiod  for  the  fpace  of  an  hour,  when  it  again  refumed  its 
former  courfe ;  the  water  then  happened  to  be  low  and  the 
wind  wefterly,  which,  being  confined  between  high  moun¬ 
tains,  bore  violently  upon  the  water  near  the  bars,  keeping 
that  which  was  beyond  them  fufpended,  while  the  waters  be¬ 
low  them  run  down  a  declivity:  Gallafius  in  his  commentary 
on  Exodus,  printed  1560,  relates  that  the  like  accident  hap¬ 
pened  at  Geneva ,  when  he  was  minifter  there;  a  fouth-wefc- 
wind  making  the  Rhone  recoil  into  the  lake,  and  affording  a 
dry  palTage  for  the  lpace  of  an  hour  :  As  to  the  other  caufe, 
it  is  to  be  obferved,  that  Arve ,  a  kind  of  torrent,  empties 
itfelfinto  the  Rhone ,  about  1000  paces  below  Geneva ;  in  De¬ 
cember,  1652,  the  Arve  fwelled  to  fuch  a  degreefTrhat  it  not 
only  overflowed  its  banks  with  impetuofity,  but  alfo  inter¬ 
rupted  the  courfe  of  the  Rhone ,  and  forced  it  to  re-enter  the 
lake  for  the  fpace  of  14  hours. 

The  lake  abounds  in  fifh,  and  what  is  obfervable,  thefe 
fifties  have  cantoned  thcmfelves,  and  divided  the  lake  amongft 
them;  trouts  being  found  in  the  current  of  the  Rhone,  carps 
towards  Vevay ,  and  pikes  and  pearches  have  alfo  their  fe- 
parate  habitations,  but  fome  other  fifties  that  are  only  paflfen- 
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gers  and  not  inhabitants  of  the  lake,  fpread  themfelves  indiffe¬ 
rently  every  where:  The  great  trouts  leave  the  lake  for  four 
months  of  the  .fummer,  and  are  taken  in  autumn  on  their  re¬ 
turn  ^  the  fifhing  is  farmed  out  at  Geneva  ;  and  there  are  con- 
fervatories,  where  many  of  thofe  large  trouts  are  kept,  of  which 
fome  weigh  50  pounds 5  they  fometimes  catch  pikes  of  80 
pounds,  and  each  pound  at  Geneva  is  18  ounces:  In  July  and 
Zduguft  they  fifh  for  the  fry  of  pearches  when  very  fmall,  and 
they  make  a  delicate  difh.  of  them,  called  Jllille  Cantons. 

tfhe  Ufe  of  Digeftion,  Fermentation  ^dTriture;  by  Dr.  Joel 
Langelot.  Phil.  Tranf.  ISl0  87.  p.  5°52- 

THIS  author,  in  the  firffc  place,  fliews  the  ufefulnefs  of 
Dteefiion  in  the  preparation  of  the  volatile  fait  of  tartar  5 
for  he  affures  that  by  a  long  Digeftion,  he  obtained  a  pure 
white  volatile  fait  of  tartar,  leaving  behind  a  few  infipid  feces 
of  an  earthy  colour :  To  this  he  adds,  another  great  ufe  of 
geftion  in  duly  preparing  the  eflences  of  mineral  fulphurs,  and 
lie  inftances  in  an  experiment  made  upon  corals,  as  what  moft 
clearly  (hews  the  gfeat  power  of  Digeftion  ;  for  digefting  in 
a  bolt-head  fragments  of  red  coral  in  oil,  in  a  month  s  time,  the 
coral  got  a  higher  colour  and  grew  fofter,  yet  without  any 
change  in  the  oil  5  he  therefore  continued  the  fame  degree  of 
heat,  and  after  fome  days,  the  coral  was  entirely  diflolved 
Into  a  very  red  mucilage,  and  yet  the  oil  fwimmed  upon  it  in 
its  priftine  form,  without  receiving  any  tinfture  at  all  ;  he 
often  ihook  the  veffel  ftrongly,  to  make  the  oil  unite  with  the 
mucilage  of  the  coral ;  but  all  was  in  vain,  the  oil  ftill  a*cend- 
bv*  when  the  veffel  was  at  reft,  and  the  mucilage  lubfidingj 
onVnis,  he  tried  whether  he  could  combine  them  by  Digeftion, 
but  that  not  fucceeding,  he  poured  off  the  oil,  which  he  found 
to  retain  almoft  its  former  (cent  and  tafte,  and  poured  on  the 
remaining  mucilage  fome  tartarifed  fpirit  of  wine,  and  by  a 
fhort  Digeftion  it  was  refolved  into  a  high  red  tinctuie. 

To  fhew  the  power  and  ule  of  Fermentation  in  chymiltry, 
lie  took  of  crude  tartar,  two,  three,  or  more  pounds  at  pieafure, 
and  firft  calcined  it  flightly,  and  only  to  a  degree  of  blacknels, 
to  have,  what  is  moft  necefTary,  a  ferment  for  the  tartar  ;  put¬ 
ting  this  into  a  large  pot,  he  poured  water  till  it  ttood  an  inch 
above  it i  then  he"  gave  it  at  firft  a  gentle  fire  to  make  it  luke¬ 
warm,  and  after  that  he  poured  into  it  half  a  handful  of  tartar, 
finely  pulverized,  and  fhortly  after  he  faw  fome  bubbles  arlfe, 
that  increafed  more  and  more  5  upon  whicn  tie  continue  to 
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pour  in  at  feveral  times  more  powder  of  tartar,  whereby  the 
Fermentation  was  raifed  and  quickened,  the  bubbles  riling 
thereupon  as  regularly,  as  if  they  had  been  natural  grapes,  the 
colour  excepted ;  after  the  Fermentation  was  over,  he  put  all 
that  was  in  the  pot  into  an  iron  bolt-head,  to  which  a  wet  linnen 
cloth  was  often  applied,  to  hinder  the  fermented  tartar  from' 
boiling  up  too  high ,  upon  which  account  alfo,  the  fire  is  to  be 
carefully  managed,  and  encreafed  by  little  and  little,  tho  at 
laft  it  mud  be  drong  to  force  up  all  the  fait  5  and  he  found  the 
grofs  and  feculent  tartar  fo  volatilifed  by  the  Fermentation , 
that  there  remained  no  fixt  lalt  in  the  Caput  Alortuum  5  he 
adds  that  the  liquor  obtained  from  thence,  having  much  phlegm 
in  it,  is  alfo  to  be  re&ified  till  it  appear  whitilh  5  a  proof 
of  its  containing  a  due  quantity  of  volatile  fait. 

Another  inftance  of  the  ufe  of  Fermentation  appears  in  fepa- 
rating  impure  and  noxious  fulphurs,  which  he  prefcribes  to 
try  on  opium,  whereby,  according  to  him,  it  becomes  not  only 
a  very  lafe  medicine,  but  alfo  highly  uleful  in  many  cafes : 
Take  then,  fays  he,  of  true  Fheban  opium  fliced,  one  pound, 
and  pour  upon  it  in  a  low  cucurbit  ten  pounds  of  frelh  juice  of 
ripe  quinces,  adding  to  it  an  ounce  of  pure  and  very  dry  fait 
of tarrar,  and  expoie  it  to  a  gentle  heat  for  a  day  or  two,  till 
fome  bubbles  appear,  which  is  a  fign  of  the  approaching  Fer¬ 
mentation  5  and  then  to  promote  it,  add  four  ounces  01  fugar 
finely  powdered,  fill  obferving  the  degree  of  heat  requifite  in 
Fermentation  5  and  you  will  oblerve  the  opium  manifeMy  rife, 
and  diffolve  per  minima ,  avoiding  in  the  mean  time  the  fteams 
of  the  ftrong-fcented  dupifying  iulphur  ;  and  then  alfo  a  part 
of  the  impure  volatile  fcum  will  be  feen  to  emerge  to  the  top, 
and  the  more  terredrial  tofubfide  to  the  bottom  of  the  yeffel, 
the  purer  part  remaining  in  the  middle,  which  is  a  red  liquor, 
tranfparent  like  a  ruby,  and  which  is  carefully  to  be  leparated, 
filtrated,  and  by  a  due  diftillation  thickened  to  the  confidence 
of  honey  j  and  this  mud  be  again  diffolvcd  with  a  highly  reffi- 
fied  fpirit  of  wine,  filtrating  and  digefting  it  for  a  month,  that 
the  crudities  in  it  may  be  ripened,  and  brought  to  perfection  -9 
this  fpirit  being  abftraCted  to  a  due  confidency,  you  will  find 
this  e  {fence  fo  efficacious,  that  the  fourth  part  of  a  grain,  or  at 
mod  half  a  grain,  taken  in  a  proper  vehicle,  either  moid  or 
dry,  will  perform  wonders. 

In  the  third  place  he  comes  to  ‘ Trituration ,  and  tho’  gold  be 
the  mod  fixt  body  that  is  known,  which  yields  not  to  fire,  or 
any  other  dilfolvent,  yet  it  was  madered  by  Grinding  which 
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was  done  by  means  of  a  machine  called  a  philofophical  mill,  re- 
prefented  Plate  XI.  Fig.  4.  A  is  a  leaden  head  pretty  thick  • 

£  the  axis*  C  an  indented  drum ;  D  a  drum  confiding  of 
cogs;  E  a  mortar;  F  pedles;  G  a  handle  by  which  the  mill 
is  turned;  a  the  upper  part  of  the  axis,  which  is  round; 
b  the  lower  part  of  the  fame,  which  is  fquare;  c  d  are 
the  pedles  which  are  affixed  to  the  axis;  e ,  the  pedles 
drengthened  by  a  drong  brafs  ring;  ff]  are  both  pedles 
drengthened  with  two  brafs  cafes;  gg,  two  thick  pedles  of 
glafs. 

The  operation  itfelf  is  as  follows;  put  leaf-gold  in  any  quan¬ 
tity  at  pleafure,  and  cut  very  fmall,  into  a  very  thick,  glafs- 
mortar,  or  one  of  gold,  fuch  a  one  as  the  late  king  of  ‘Denmark 
caufed  to  be  made  for  this  operation  ;  in  this  mortar,  covered 
only  with  paper,  to  keep  out  dud,  grind  the  faid  gold  night 
and  day  by  an  uninterrupted  agitation  of  the  mill,  till  it  is 
reduced  to  a  duikifh  colour,  for  which  operation  commonly 
14  days  and  nights  are  allowed;  but  if  you  work  only  by  day, 
it  will  take  up  a  whole  month ;  this  done,  put  the  powder 
into  a  fhallow  retort,  and  drive  it  gently  with  a  fand  heat, 
but  at  lad  with  a  very  drong  one,  and  there  will  come  over  a 
few,  but  very  red  drops,  which  being  digeded  either  alone, 
or  with  tartarifed  fpirit  of  wine,  make  a  true  Aurum  potabile, 
fincere,  and  unmixt  with  any  foreign  quality  :  Of  the  remain¬ 
der,  tho’  it  could  eafily  have  been  refolved  by  grinding,  it  was 
thought  proper  to  make  an  extradl  by  means  of  a  philofophical 
vinegar,  made  of  verdegreafe,  fulphur,  and  a  highly  rectified 
fpirit  of  wine,  by  a  long  digedion ;  whereby  was  obtained  a 
tin&ure  fufficiefitly  red",  and  of  very  great  virtue;  and  the 
little  that  remained  was  reduced  into  a  body  by  the  means  of 
borax,  but  it  wanted  its  due  weight :  It  is  true,  this  operation, 
at  fird  view,  feems  to  be  grofs,  requiring  much  time  and 
labour,  tho5  but  little  art;  yet  if  well  confidered,  it  is  highly  ad¬ 
mirable,  being  affided  by  the  wonderful  lalt  of  the  air,  as  the 
only  catholic  dilfolvent;  and  that  that  fait  is  by  the  continual 
grinding  attracted  and  intermixed,  appears  from  many  expe¬ 
riments. 

The  fecond  experiment  of  the  ufe  of  this  Grinding,  was  in 
a  true  and  genuine  preparation  of  the  mercury  of  antimony; 
the  operation  is  this,  fird  grind  the  regulus  of  antimony  into 
an  impalpable  powder,  and  to  a  pound  of  it  add  two  pound  of 
very  pure  and  dry  fait  of  tartar,  and  three  ounces  of  lal-armo- 
niac,  and  mix  them  well  together,  then  meiden  it  with  the 
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urine  of  a  healthful  man,  efpecially  a  wine-drinker,  and  grind 
the  mixture  for  a  whole  day  together  without  any  intermiffion, 
always  moiftening  it  with  urine ;  then  put  this  mixture  into 
a  bolt-head,  and  pour  urine  upon  it  till  it  ftand  three  inches 
high,  and  doling  it  well,  keep  it  in  digefiion  for  a  whole 
month,  fliaking  it  every  day ;  and  if  in  that  time  the  mafs  ap¬ 
pear  dry,  pour  on  more  urine  ;  after  the  digefiion  is  over,  form 
the  matter  into  globules,  with  equal  parts  of  beaten  glafs  and 
unllacked  lime,  and  dry  it  in  the  fhade;  of  thele  extract:  the 
mercury  in  the  following  manner-  pour  cold  water  into  an  ob¬ 
long  iron  veflel,  like  a  bolt-head,  and  put  it  into  the  ground, 
place  an  iron-plate  with  many  holes  upon  it,  and  thereon  lay  the 
globules  after  being  well  dried,  then  lit  an  iron  head  fome- 
what  flatted  to  it,  that  you  may  conveniently  lay  coals  there¬ 
on,  and  thus  keep  a  moderate  Are  for  four  hours,  then  encreafe 
the, fire  to  the  lafi  for  as  many  hours;  after  that,  let  it  cool, 
without  Airring  the  veflel  put  in  the  ground,  nor  pour  out 
the  water,  before  it  be  entirely  cooled,  elfe  you  will  lofe  a 
great  deal  of  the  mercury;  and  this  mercury  of  antimony  the 
author  had  handled  with  his  hands,  and  leen  it  with  his  eves 
after  difiillation,  running  in  the  bottom  of  the  veflel :  To  this 
is  fubjoined  another  way  of  grinding  gold  by  an  inftrumenc 
defcribed  thus,  a  Plate  XI.  Fig.  5.  is  a  mortar  oF  very  fine 
Aeel ;  b  a  body  ferving  for  a  pefile,  of  the  fame  metal,  which  is 
to  fit  the  mortar  •  /;  is  a  fmall  fpace,  with  a  golden  plate  intcr- 
pofed,  of  the  thicknefs  of  half  a  ducat;  d  the  handle,  by  which 
the  pefile  is  to  be  managed  in  grinding,  which  is  to  be  continued 
for  three  weeks,  at  the  end  of  which  the  gold  will  be  refolved 
into  a  potable  liquor:  This  method,  as  it  is  much  more  Am¬ 
ple,  fo  the  author  cfieems  it  much  more  expedient  than  the 
former,  on  account  of  the  fulphureous  {aline  quality  of  iron, 
which,  being  opened,  and  highly  fubtilized  by  grinding,  acts  the 
more  powerfully  on  the  iolid  body  of  gold,  and  attracts  thq 
fairs  in  the  air  in  greater  plenty  than  can  be  done  in  a  glafs  or 
golden  mortar;  and  if  it  be  objected,  that  by  the  continual 
grinding  the  fieely  particles  are  worn  off,  and  mixed  with  thofe 
of  the  gold;  the  author  would  have  it  confidered,  how  great 
an  affinity  there  is  between  thefe  fulphurs,  and  alfo  the  great 
ufe  of  digefiion,  which  feparates  the  pure  from  the  impure, 
and  withal  excites  that  occult  fire  of  Mars,  well  known  to  the 
true  fearchcrs  of  nature,  which,  afiified  by  the  alcohol  of 
wine,  is  able  to  concoff  the  little  immature  portion  to  a  due 
maturity. 

Vol.  h  J)  d  d  Esfe- 
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Experiments  on  Vipers ;  by  Mr.  Tho.  Platt.  Phil.  Trar£ 

N°  87.  p.  5060. 


UPON  wounding  a  pigeon  with  the  teeth  of  a  viper, 
whofe  head  had  been  cut  off  the  fame  morning,  by 
thru  (ling  twice  the  mailer-teeth  into  the  flefhy  part  of  the 
pigeon’s  bread,  and  preffing  the  upper  part  of  the  jaw,  the 
two  little  bladders,  that  ferve  as  gums  to  the  teeth,  difcharged 
into  the  wound  fome  of  that  yellow  liquor,  which  is  here  fup- 
pofed  to  be  the  true  and  only  poifon  of  the  viper  3  the  pigeon 
began  immediately  to  flagger,  and  it  died  in  lefs  than  three  or 
four  minutes  :  Another  pigeon  was  wounded  in  the  fame  man¬ 
ner,  and  it  languifhed  for  half  a  quarter  of  an  hour :  Upon 
wounding  with  diarp  pricks  of  broom,  befmeared  with  the 
viper’s  yellow  juice,  the  breads  of  two  pigeons,  they  died  in 
four  or  five  minutes  5  tho’  another  pigeon,  that  had  been 
wounded  with  a  larger  prick,  without  any  of  the  yellow  liquor, 
did  well  and  lived:  It  having  been  faid,  that  to  fw allow  a 
•viper’s  head  was  a  certain  antidote  againd  the  bite  y  a  cock 
was  made  to  fwallow  one,  and  then  he  was  bitten  in  both 
thighs  by  a  live  viper  5  the  other  experiment  was  made,  by 
thruding  the  teeth  of  a  dead  viper’s  head  into  another  pigeon, 
after  frd  fwallowing  one  of  thefe  heads  ;  the  event  was,  that 
both  died,  the  cock  within  a  quarter  of  an  hour,  and  the 
pigeon  in  lefs  than  four  minutes :  A  pigeon  wounded  by  a  * 
viper’s  head,  that  had  been  dead  fo  long,  that  the  liquor  in  the 
gums  was  quite  dried  up,  lb  that  none  of  it  could  be  expreffed, 
did  very  well  and  lived:  A  young  bitch  was  bit  twice  by  a 
live  viper  in  the  middle  of  the  pendulous  part  of  the  ear  5 
upon  which  die  foon  began  to  give  figns  of  death  by  daggering, 
vomiting,  and  convulfions;  after  which,  recovering  herfelf  a 
little,  the  fame  fy  nip  toms  recurred,  and  in  four  hours  after 
being  bit,  die  was  motionlefs,  and  feemed  quite  dead,  lolling 
out  her  tongue,,  and  looking  very  ghadly,  without  any  other 
figns  of  life,  befides  that  of  a  painful  breathing,  with  a  faint 
barking  and  languishing  howling  5  die  was  found  next  morn¬ 
ing  in  the  dime  condition,  only  her  refpiration  was  weaker, 
and  die  appeared  jud  expiring;  it  was  obferved  that  no  part 
of  her  body  was  dwelled,  nor  was  there  any  fpot  feen  upon  it ; 
die  had  voided  fome  matter  of  a  very  black  colour,  and  a 
fwarm  of  gnats  and  wafps  tadening  upon  her,  a  fervant  knocked 
her  on  the  head:  After  this,  two  capons  and  a  pullet  were  bit 
by  a  frefh  viper,  irritated  on  purpofe,  and  becauie  they  gave 
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not  then  any  figns  of  being  ill,  they  were  fent  bacK  to  their 
coops,  and  continued  well  till  evenings  but  next  morning,  one 
of  the  capons  and  the  pullet  were  found  dead. 

Mr.  Newton’ s  Anfiver  to  feme  Confiderations  cn  his  Theory  of 
Light  and  Colours.  Phil.  Irani.  N°  88.  p.  5084. 

TH  £  animadverrer,  inthefirft  place,  reprehends  Mr.  New¬ 
ton,  for  laying  a  fide  the  thoughts  of  improving  optics  by 
refraCtions;  but  what  Mr.  Newton  laid,  was  in  refpeCt  of  tele- 
fcopes  of  the  ordinary  conftruCtion,  that  their  improvement  is 
not  to  be  expected  from  the  well  figuring  of  glaffes,  as  opticians 
have  imagined  3  tho’  he  delpaired  notol  their  improvement  by 
other  conltruCt ions,  which  made  him  cautious  to  mfert  any 
thing  that  might  intimate  the  contrary  3  for  tho’  fucceffive  re¬ 
fractions,  that  are  all  made  the  fame  way,  do  neceffarily  more 
and  more  augment  the  errors  of  the  firfi:  retraCtion,  yet  it 
feemed  not  impoffible  for  contrary  refract  ions  lb  to  correct  each 
others  inequalities,  as  to  make  their  difference  regular,  and  if 
that  could  be  conveniently  effected,  there  would  be  no  further 
difficulty;  and  for  this  end,  he  examined  what  might  be  done 
not  only  by  glaffes,  but  more  efpecially  by  a  complication 
of  divers  iucceffive  mediums,  as  by  two  or  more  glaffes  or 
chryftals  with  water,  or  fome  other  fluid  between  them,  all 
which  together  may  perform  the  office  of  one  glals,  efpecially 
of  the  object- glals,  on  whole  conftruCtion  the  perfection  of  the 
inftrument  chiefly  depends  :  He  denies,  that  rays  are  reflected 
leis  true  to  a  point  by  a  concave,  than  refraCted  by  a  convex, 
or  that  the  focus  of  the  latter  is  a  line  lefs  than  that  of  the 
former,  the  contrary  appearing  from  the  following  table,  which 
is  computed  for  fuch  a  reflecting  concave  andrefra&ing  convex ; 
on  the  fuppofition  that  they  have  equal  apertures,  and  colleCE 
rays  at  an  equal  diftance  from  their  vertex  3  which  diftance 
being  divided  into  15000  parts,  the  diameter  of  the  concave 
fphere  will  be  6'coco  of  thofe  parts,  and  of  the  convex  10000  ; 
fuppofing  the  fines  of  incidence  and  refraction  to  be  in  round 
numbers,  as  2  to  3  3  and  the  following  table  ftiews  how  much 
the  exterior  rays,  at  feveral  apertures,  fill  there  of  their  prin¬ 
cipal  focus. 
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.By  this  may  be  feen,  that  the  errors  of  the  refracting  convex 
are  io  far  from  being  lets,  that  they  are  more  than  iixteen 
times  greater  than  the  like  errors  of  the  receding  concave, 
efpeciaily  in  large  apertures,  and  that  without  regarding  the 
heterogeneous  conftitution  of  light}  fo  that  however  the  con¬ 
trary  fuppofition  might  make  the  author  of  rhefe  animadver- 
jfions  rejeCt  reflexions  as  ufelefs  for  the  promoting  of  optics,  yet 
for  this  as  well  as  other  con (i derations,  they  are  preferable  in 
the  theory  to  refraCHons :  W  hether  the  parabola  be  more  diffi¬ 
cult  to  defcribe  than  the  hyperbola  or  eilipfis,  may  be  a  quef- 
tion  }  but  there  is  no  abfolute  neceflity  of  endeavouring  after 
defcriptions  of  any  of  them,  for  if  metals  can  be  ground  truly 
fpheacal,  they  will  bear  as  great  apertures,  as  men  can  well 
communicate  an  exaCf  polifli  to;  and  for  dioptric  telefcopes, 
the  difficulty  does  not  coihift  in  the  figure  of  the  glals,  but  in 
the  diflbrmity  of  refraCfions. 

The  conficierations  on  Mr.  Newton's  theory  confifi:  in  aferib- 
ing  an  hypothefis  to  him,  which  is  none  of  his }  in  aflhrting  an 
hypothecs,  which,  as  to  the  principal  parts,  is  not  againft  him  } 
in  granting  the  greatdt  part  of  his  difeourfe,  if  explained  by 
that  hypqthefls }  and  in  denying  fome  things,  whole  truth 
would  appear  by  an  experimental  examination. 

Thefe  particulars  Mr.  Newton  treats  in  order,  and  flrft  of 
the  hypothefis,  which  is  aferibed  to  him  in  thefe  words}  but 
grant  this  firfi  fuppofition^  that  light  is  a  body ,  and  that  as 
many  colours  or  degrees  as  there  are  pojfible  ,  fo  many  bodies 
there  may  be,  all  which  compounded  together  would  make 
white ,  &c.  It  is  true  that  from  his  theory  he  concludes,  that 
light  is  a  body,  making  it  at  mod  a  probable  confequence  only 
of  his doCtrine,  and  not  a  fundamental  fuppofition,  nor  fo  much 
as  any  part  of  it,  which  was  entirely  comprehended  in  the 
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proceeding  proportions}  had  he  intended  any  fueh  hypothecs, 
he  fays,  he  ihould  have  iomewhere  explained  it  5  but  he  was 
aware  that  the  properties  of  light  were  in  fome  meafure  capa¬ 
ble  ot  being  accounted  for,  not  only  by  that,  but  by  many 
other  mechanical  hypothefes,  and  therefore  he  chofe  to  decline 
them  all,  and  fpeak  of  light  in  general  terms,  confidering  it 
abltrabtedly,  as  fomething  or  other  propagated  every  way  in 
right  lines  from  luminous  bodies,  without  determining  what 
it  was,  whether  a  confuted  mixture  of  difform  qualities,  or 
modes  of  bodies,  or  of  bodies  themfelves,  or  of  any  virtues, 
powers  or  beings  whatfoever}  and  for  the  fame  reafon  he  chofe 
to  fpeak  ot  colours  according  to  the  information  of  our  l'enfes, 
as  it  they  were  qualities  of  light  without  us }  whereas,  by  that 
hypothelis,  he  mutt  have  rather  confidered  them  as  modes  of 
feniation,  excited  in  the  mind  by  various  motions,  figures,  or 
fizes  ot  the  corpufcles  of  light,  making  various  mechanical 
lmprefiions  on  the  organ  of  lenfe:  But  fuppoilng  Mr.  Newton 
had  propounded  that  hypothecs,  the  objeCter  teems  to  have 
no  realon  to  be  fo  much  againft  it,  flnce  it  has  a  greater  affi¬ 
nity  with  his  own  than  he  feems  to  be  aware  of}  the  vibrations 
of  the  JEther  being  as  ufeful  and  neceflary  in  this,  as  in  his 
own  hypothefis  }  fuppoting  the  rays  of  light  to  be  imall  particles 
emitted  every  way  irom  Jhining  lublfances,  thefe,  when  they 
impinge  on  any  retracing  or  refleding  liirfaces,  mult  as  necel- 
farily  excite  vibrations  in  the  JEther ,  as  ffones  do  in  water 
when  thrown  into  it}  and  luppofing  thefe  vibrations  to  be  of 
ieveral  depths  or  thicknefl.es,  according  as  they  are  excited  by 
the  various  fizes  and  velocities  of  thefe  corpulcular  rays,  he 
leaves  it  to  the  confideration  of  thole  who  may  apply  this  hy¬ 
potheiis  to  the  lolution  of  phenomena,  of  what  ule  they  may 
be  in  explaining  the  manner  of  reflection  and  refraCtion,  the 
production  ot  heat  by  the  iun-beams,  the  emiflion  of  light 
from  burning,  purrified,  or  other  fubftances,  whofe  parts  are 
vehemently  agitated }  the  phenomena  of  thin  tranfparent  plates 
and  bubbles,  and  or  all  natural  bodies,  the  manner  of  vifion, 
and  the  dilferenee  of  colours,  as  alfo  their  harmony  and 
difeord. 

In  the  fccond  place,,  the  objeffer’s  hypothefis,  as  to  the  fun¬ 
damental  part  ot  it,  is  not  againft  Mr.  Newton ,  and  which  is 
this}  that  the  parts  of  bodies ,  when  briskly  agitated ,  do  excite 
vibrations  in  the  JEther,  which  are  propagated  every  way  from 
thofe^  bodies  in  right  lines ,  and  caufe  a  fenfation  of  light  by 
beating  and  dafjmg  againft  the  bottom  of  the  cyey  in  much  the 

fame 
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fame  manner,  as  vibrations  in  the  air  caufe  a  fen  fat  ton  of  found 
by  beating  again  ft  the  organs  of  hearing.  Now  the  moft  free 
and  natural  application  of  this  hypotbefis  to  the  folution  of 
phenomena,  is  this  •  the  agitated  parts  of  bodies,  according  to 
their  feveral  bulks,  figures  and  motions,  do  excite  vibrations 
in  the  /Ether" of  various  depths  or  bignefles,  which  being  pro- 
mifcuoufly  propagated  thro’  that  medium  to  our  eyes,  caufe 
in  us  a  fenfation  of  light  of  a  white  colour  $  but  if  by  any 
means  thofe  of  unequal  bignefles  be  leparated  from  each  other, 
the  larged  beget  a  fenfation  of  a  red  colour,  the  leaf!  or 
ihorteft,  of  a  deep  violet,  and  the  intermediate  ones,'  of  inter¬ 
mediate  colours,  much  after  the  manner  that  bodies,  accord¬ 
ing  to  their  feveral  bulks,  fhapes,  and  motions,  excite  vibra¬ 
tions  in  the  air  of  various  bignefles,  which,  according  to  thefe 
bignefles,  make  feveral  tones  in  found  j  that  the  larged  vibra¬ 
tions  are  bell  able  to  overcome  the  refiftance  of  a  reflating 
furface,  and  fo  break  thro’  it  with  lead  refraction,  whence  the 
vibrations  of  leveral  bigneffes,  that  is,  the  rays  of  feveral  co¬ 
lours,  which  are  blended  together  in  light,  mult  be  feparated 
from  each  other  by  refraction,  and  fo  cauie  the  phenomena  of 
prifms  and  other  refraCting  iubdances  5  and  that  it  depends  on 
the  thicknefs  of  a  thin  tranfparent  plate  or  bubble,  whether  a 
vibration  (hall  be  reflected  at  its  farther  furface,  or  tranfmit- 
ted  3  fo  that  according  to  the  number  of  vibrations,  between 
the  two  furfaces,  they  may  be  reflected  or  tranfmitted  for  ma¬ 
ny  fucceflive  thicknefles ;  and  flnce  the  vibrations  which  pro¬ 
duce  blue  and  violet  are  fuppoled  Ihorter  than  thofe  that  make 
red  and  yellow,  they  mud  be  reflected  at  a  lefs  thicknefs  of 
the  plate  which  is  fufficient  to  explain  all  the  ordinary  phe¬ 
nomena  of  thofe  plates  or  bubbles,  and  alfo  of  all  natural  bo¬ 
dies,  whole  parts  are  like  fo  many  fragments  of  fuch  plates : 
And  thefe  conditions  of  this  hypothefes  feem  juflly  to  agree 
with  Mr.  Newton's  theory  5  tho’  the  fundamental  fuppofition 
itfelf  feem  impoflible,  viz.  that  the  waves  or  vibrations  of  any 
fluid,  can,  like  the  rays  of  light,  be  propagated  in  flraight 
lines,  without  a  continual  and  very  great  ipreading  and  bend¬ 
ing  every  way  into  the  quiefcent  medium,  where  they  are  ter¬ 
minated  :  What  has  been  faid  of  this  may  be  eafily  applied  to 
all  other  mechanical  hypothefes,  in  which  light  is  fuppofed  to 
be  caufed  by  any  predion  or  motion  whatfoever,  excited  in  the 
JEt her  by  the  agitated  parts  of  luminous  bodies  5  for  it  feems 
impoflihle,  that  any  of  thefe  morions  or  preflions  can  be  pro¬ 
pagated  in  right  lines  without  a  flmilar  fpreading  every  way; 
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into  the  fhadowed  medium,  on  which  they  terminate ;  but  yet 
if  it  fhould  be  thought  pofiible,  it  rauft  be  allowed  that  thole 
motions  or  endeavours  to  motion  cauled  in  the  /Ether  by  the 
feveral  parts  of  any  lucid  body  that  differ  in  bulk,  figure  and 
agitation,  tnuft  neceffarily  be  unequal ;  which  is  Sufficient  to 
denominate  light  an  aggregate  of  difform  rays,  according  to 

any  of  thefe  hypothecs.  .  , 

The  third  thing  to  be  confidered  is  the  ammadverter  s  con- 
ceffions,  for  be  grants,  that  without  regarding  a  different  inci¬ 
dence  of  rays  there  are  different  refractions,  wmch  he  would 
explain  by  the  fplitting  and  ratifying  ot  JEtherial  pulles,  and 
not  bv  the  different  refrangibility  of  the  feveral  rays;  he 
grants  that  uncompounded  colours  arc  unchangeable,  and  that 
compounded  ones  are  changeable,  only  by  refolding  them  into 
the  colours  of  which  they  confift;  and  that  all  the  changes 
which  can  he  wrought  m  colours,  ate  effected  only  by  vari- 
ouOv  mixing  or  feparating  them  ;  but  he  makes  thefe  concef- 
fionJ,  providing  colours  be  explained  by  the  two  fides  of  a  fpht 
pulfe,  and  makes  only  two  Ipecies  ot  them,^  accounting  all  the 
other  colours  to  be  only  various  degrees  and  onutmgs  ot  tliele 
two  •  and  he  further  grants,  that  whitenefs  is  the  refult  of  the 
uniting  of  all  the  colours,  providing  it  be  allowed  to  be  not 
only  by  mixture  of  thefe  colours,  but  alfo  by  a  farther  uniting 
of  the  parts  of  the  ray  fuppoied  to  be  formerly  fpht:  And  if 
thefe  explications  were  examined,  it  would  be  ealy  to  fhew, 
that  they  are  not  only  inefficient,  but  in  ionte  refpe&s  umn- 
telligible  •  for,  tho’  it  be  eafy  to  conceive  how  motion  may  be 
dilated  and  fpread,  or  how  parallel  motions  may  become  di- 
verginv,  yet  there  is  no  conceiving,  by  what  aitifice  any  linear 
motion  can  by  a  refracting  lurface  be  infinitely  dilated  and  ra- 
rified,  fo  as  to  become  fuperficia.1;  or,  if  that  be  fuppoied, 
why  it  fhould  be  fplit  at  fo  -lmall  an  angle  only,  and  not  rather 
fpread  and  difperfed  thro’  the  whole  angle  of  refraction ;  and 
further,  tho’  it  may  be  eafily  imagined,  how  unlike  motions 
may  crofs  each  other,  yet  it  is  not  ealy  to  conceive,  how  they 
fhould  coalefce  into  one  uniform  motion;  and  then  feparate. 
aoain  and  recover  their  former  unlikenefs;  and  it  is  as  unin¬ 
telligible  how  the  direCt  uniform  and  undifturbed  pulfes  fhould 
be  fplit  and  dlfturbed  by  refraflion,  and  yet  the  oblique  and 
difturbed  puli'es  perfilt  without  fplitting  or  further  diftur- 
bance  by  i'ucccedmg  refraCtions.  But  Mr.  Newton  does  not 
think  it  neceflary  to  explain  his  doCtrine  by  any  hypothefis 

for  ifliaht  be  confidered  abftraCkdly,  it  is  as  eafily  conceivable, 
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that  the  feveral  parts  of  a  fhining  body  may  emit  rays  of  dif¬ 
fering  colours  and  other  qualities,  of  which  light  is  conflituted; 
as  that  the  feveral  parts  of  a  falfe  or  uneven  firing,  or  of  water 
unevenly  agitated  m  a  brook  or  cataraft,  or  the  feveral  pipes 
or  an  organ  infpired  all  at  once,  or  all  the  variety  of  foundin'* 
bodies  fhould  produce  lounds  of  feveral  tones,  and  propagate 
tnetii  thro  the  air,  intermix’d  in  a  confufed  manner^  and  if 
there  were  any  natural  bodies  that  could  refleS  founds  of  one 
tone,  and  flifle  or  tranfmit  thofe  of  another,  then,  as  the  echo 
of  a  confufed  aggregate  of  all  tones  would  be  that  particular 
tone,  which  the  echoing  body  is  difpofed  to  reflet  •  16  flnce  by 
the  animadverter’s  conceffions  there  are  bodies  apt  to  reflet 
rays  of  one  colour,  and  flifle  or  tranfmit  thofe  of  another,  it  is 
as  eafily  conceived,  that  thefe  bodies  when  illuminated  by  a 
mixture  of  all  colours,  mufl  appear  of  that  colour  only  which 
they  reflea  J 

In  the  laft  place  Mr.  Newton  reduces  the  difficulties  in  the 
animadverter’s  difcourfe  to  three  queries,  r.  Whether  the 
unequal  reflations  made  without  regarding  any  inequality  of 
incidence  be  caufed  by  the  different  refrangibility  of  the  feveral 
rays,  or  by  the  fplitting,  breaking  or  diffipating  the  fame  ray 
into  diverging  parts?  2.  Whether  there  be  more  than  two  forts 
of  colours  ?  3.  Whether  whitenefs  be  a  mixture  of  all  colours  ? 
The  flrfl  of  thefe  queries  was  determined  by  experiment,  the 
defign  of  which  was  to  fhew,  that  the  length  of  the  coloured 
image  did  not  proceed  from  any  unevennefs  in  the  glafs,  or 
any  other  contingent  irregularity  in  the  ’reflations  3  for  the 
light  was  reflated  fucceffively  with  two  prifms  contrary  ways  3 
that  the  fecond  prifm  might  deftroy  the  regular  effects  of  the 
flrfl,  and  difeover  the  irregular  effets  by  augmenting  them 
with  reiterated  reflations  3  now  if  the  flrfl  prifm"  had  diffipated 
every  ray  into  an  indefinite  number  of  diverging  parts,  the 
fecond  fhould- in  like  manner  have  diffipated  every  one  of 
thefe  parts  into  a  further  indefinite  number,  whereby  the 
image  would  have  been  ftill  more  dilated,  contrary  to  the 
event  3  the  ^fecond  prifm  was  fometimes  in  a  tranfverfe  pofl- 
tion  to  the  flrfl,  to  try,  if  it  would  make  the  long  image  be¬ 
come  four-fquare  3  on  trial  it  proved  otherwife,  for  the  image 
was  as  regularly  oblong  as  before,  and  inclined  to  both  the 
prifms  at  an  angle  of  45 °,  its  breadth  anfwering  to  the  fun’s 
diameter,  and  its  length  greater  or  lefs,  according  as  the  re¬ 
fractions  agreed  more  or  lefs,  or  were  contrary  to  each  other  3 
and  flnce  the  breadth  of  the  image  was  not  augmented  by  the 
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crofs  refraction  of  the  fecond  prifm,  that  refraction  muft  have 
been  performed  without  any  fplitting  or  dilatation  of  the  ray  ; 
and  therefore  the  light  incident  on  that  priirn  muft  be  granted 
to  be  an  aggregate  of  rays  unequally  refrangible  in  Mr.  New¬ 
ton s  fenle;  and  lince  the  image  was  equally  inclined  to  both 
prilms,  and  confequently  the  refractions  alike  in  both,  it  fhews 
they  were  performed  according  to  lome  conftant  law,  without 
any  irregularity. 

In  order  to  determine  the  fecond  query,  the  animadverter 
refers  to  an  experiment  made  with  two  wedge-like  boxes, 
mentioned  in  Dr.  Hook's  micrography,  obfervation  10.  p.  73, 
the  delign  of  which  was  to  produce  all  colours  out  of  a  mix¬ 
ture  of  two  5  but  there  is  a  double  defeCt  in  this  inftance,  for 
it  does  not  appear,  that  by  this  experiment  all  colours  can  be 
produced  out  of  two,  and  if  they  could,  yet  the  inference 
would  not  follow  :  That  all  colours  cannot  by  that  experiment 
be  produced  out  of  two,  will  appear  by  confidering  that  the 
tinCture  of  aloes,  which  afforded  one  of  thofe  colours,  was  not 
all  over  of  one  uniform  colour,  but  appeared  yellow  near  the 
edge  of  the  box,  and  red  at  other  places  where  it  was  thicker, 
affording  all  variety  of  colours  from  a  pale  yellow  to  a  deep 
red  or  fcarlet,  according  to  the  various  thicknels  of  the  liquor  - 
and  thus  the  folution  of  copper,  which  afforded  the  other  co¬ 
lour,  was  of  various  blues  and  indigo’s,  fo  that  inftead  of  two 
colours,  here  is  a  great  variety  applied  for  the  production  of 
all  the  other  colours  5  and  to  fay  that  all  the  reds  and  yellows 
of  the  one  liquor,  or  blues  and  indigo’s  of  the  other,  are  only 
various  degrees  and  dilutings  ot  the  fame  colour,  and  not  dif¬ 
ferent  colours,  is  begging  the  queftion;  but  that  they  are  dif¬ 
ferent  colours  will  more  fully  appear  from  this  reafon,  that  the 
tinCture  of  aloes  is  qualified  to  tranlmit  moft  eafily  the  rays 
indued  with  red,  and  moft  difficultly  the  rays  endued  with 
violet,  and  with  intermediate  degrees  of  facility  the  rays  in¬ 
dued  with  intermediate  colours  -  fo  that  where  the  liquor  is 
very  thin,  it  may  fuffice  to  intercept  moft  of  the  violet,  and 
yet  tranfmit  moft  of  the  other  colours,  all  which  together  muft 
compofe  a  middle  colour,  that  is,  a  faint  yellow;  and  where 
it  is  lb  much  thicker,  as  to  intercept  moft  of  the  blue  and 
green;  the  remaining  green,  yellow  and  red  muft  produce  an 
orange;  and  where  the  thicknefs  is  fo  great,  that  fcarce  any 
rays  can  pafs  thro’  it,  besides  thofe  endued  with  red,  it  muft 
appear  of  that  colour;  and  that  fo  much  the  deeper  and  ob- 
feurer,  by  how  much  the  liquor  is  thicker;  and  the  fame  imv 
Vol.  I.  k  E  e  e  be 
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be  underifcod  of  the  various  degrees  of  blue,  exhibited  by  the 
folution  of  copper  $  by  reafon  of  its  difpofition  to  intercept  red 
mod'  eadly,  and  tranfmit  a  deep  blue  or  indico  colour  moll 
freely :  But  fuppofing  all  colours  might,  according  to  this  ex¬ 
periment,  be  produced  out  of  two  by  mixture,  yet  it  does  not 
follow,  that  thofe  two  are  the  only  original  colours,  and  that 
for  two  reafons  5  hrd,  becaufe  thefe  two  are  not  themfelves 
original  colours,  but  compounded  of  others,  there  being  no 
liquor,  nor  any  other  body  in  nature,  whofe  colour  in  day¬ 
light  is  entirely  uncompounded :  And  in  the  next  place,  be¬ 
caufe  tho’  thefe  two  were  original,  and  all  others  might  be 
compounded  of  them,  yet  it  follows  not  that  they  might  not  be 
otherwife  produced  3  for  colours  have  a  twofold  original,  the 
fame  colours  being  to  fenfe  in  fome  cafes  compounded,  and  in 
others  uncompounded  5  and  fince  all  white  objects  thro’ the 
prifm  appear  confufed  and  terminated  with  colours,  whitenefs, 
mud:  according  to  this  diftin&ion,  be  ever  compounded,  and 
that  the  moil  of  all  colours,  becaufe  it  is  the  moil  confufed 
and  mod:  changed  by  refractions  5  and  this  may  afford  a  hint 
for  improving  microfcopes  by  refra&ion,  which  is  by  illumi¬ 
nating  the  objeCl  in  a  darkened  room  with  light  of  any  conve¬ 
nient  colour,  not  too  much  compounded,  for  by  that  means 
the  microicope  will  bear  a  deeper  charge  and  larger  aperture  5 
efpecially  if  its  conflruClion  be  fuch  as  may  hereafter  be  de¬ 
scribed,  for  the  advantage  in  ordinary  microfcopes  will  not  be 
fo  fenfible. 

The  third  query  is,  whether  whitenefs  be  an  uniform  colour, 
or  a  diffimilar  mixture  of  all  colours-  and  that  it  is  the  latter 
is  plain  from  the  experiment,  for  if  any  colour  be  intercepted 
at  the  lens,  the  whitenels  will  be  changed  into  the  other  co¬ 
lours  5  and  if  all  the  colours  but  red  be  intercepted,  that  red 
alone  in  the  concourfe  or  eroding  of  the  rays  will  not  conftitute 
whitenefs,  but  continue  as  much  red  as  before,  and  fo  of  the 
other  colours  j  and  there  are  other  circumdances  by  which  the 
truth  might  have  been  decided,  as  by  viewing  the  white  con¬ 
courfe  of  the  colours  thro’  another  prifm  placed  dofe  to  the 
eye,  by  whofe  refraction  that  whitenefs  may  appear  again 
transformed  into  colours  5  and  then,  to  examine  their  origin,  if 
an  adiilant  intercept  any  of  the  colours  at  the  lens  before  their 
arrival  at  the  whitenefs,  the  fame  colours  will  vanifh  from 
amongft  thofe,  into  which  that  whitenefs  is  converted  by  the 
iecond  prifm  3  now  if  the  rays  which  difappear  be  the  fame 
with  thofe  that  are  intercepted,  then  it  mud  be  acknowledged 
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that  the  fecond  prifm  makes  no  new  colours  in  any  rays, 
which  were  not  in  them  before  their  concourle  at  the  pap  ,:  j 
which  is  a  plain  indication,  that  the  rays  of  feveral  colours  re- 
main  didin£l  from  each  other  in  the  whitenefs,  and  that  fiom 
their  previous  difpofitions  are  derived  the  colours  of  the  fecond 
prifm ;  and  what  is  faid  of  their  colours  may  be  applied  to 

their  refrangibility. 

Obfervations  about  Jbinitt. g  Flefh;  by  Mr •  Boyle.  Phil.  Tranf. 

N°  89.  p.  5108. 

THE  honourable  Mr  .Boyle  obferved  a  joint  of  meat, 
which  was  a  neck  of  veal,  to  fhine  in  feveral  places,  to 
the  number  of  2o,  tho*  not  all  alike,  as  rotten  wood  or  {link¬ 
ing  fifh  do  ;  the  bignefs  of  thefe  lucid  parts  was  fufficiently 
different,  nor  were  their  figures  uniform  5  fome  being  round, 
others  almod  oval,  but  generally  very  irregularly  lhaped  ;  the 
parts  that  fhone  mod,  were  fome  griftly  or  foft  parts  of  the 
bones,  where  the  butchefs  cleaver  had  palled,  tho  not  the 
only  parts  that  were  luminous;  for  by  moving  to  and  fro  the 
fpinal  marrow,  a  part  of  it  emitted  light ;  and  he  perceived 
one  place  in  a  tendon  to  afford  fome  light ;  and  ladiy  three  or 
four  fpots  in  the  flefhy  parts,  at  a  good  didance  from  the 
bones,  were  plainly  difeovered  by  their  own  light,  tho’  fainter 
than  in  the  above-mentioned  parts:  When  all  thefe  lucid  paits 
were  furveyed  at  once,  they  made  a  very  fplendid  (how ;  fo 
that  apylymg  a  printed  paper  to  fome  of  the  more  luminous 
fpots,  he  could  plainly  read  divers  letters  of  the  title :  I  he 
colour  of  the  light  was  not  the  fame  in  each,  hut  in  thofe  tout 
{hone  livelieft,  it  feemed  to  have  fuch  a  fine  greenifh  blue  as 
is  obferved  in  the  tails  of  glow-worms:  But  notwithftanding 
the  vividnefs  of  this  light,  it  did  not  yield  the  lead  degree  of 
heat  to  the  touch;  and  applying  to  the  mod  fhining  places  a 
fealed  weather-glafs,  the  tinged  fpirit  of  wine  was  not  obferved 
to  be  fenfibly  affefted;  and  notwithstanding  the  great  number 
of  lucid  parts,  the  lead  degree  of  flench  was  not  perceivable 
to  infer  any  putrefaction,  the  meat  being  judged  very  frefh 
and  well  conditioned,  and  fit  to  bedreded:  The  floor  of  the 
larder  where  this  meat  was  kept,  was  almod  a  dory  lower 
than  the  level  of  the  dreet,  and  divided  from  the  kitchin  by  a 
partition  of  boards  only,  and  with  one  fmall  window  looking 
northward:  The  wind,  as  far  as  could  be  obferved,  was  then 
fouth-wed,  and  pretty  high;  the  air  by  the  thermometer  ap¬ 
peared  hot  for  the  feafon,  which  was  March ,  the  moon  was 
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paftits  laft  quarter  •  the  mercury  in  the  barometer  flood  at  29  ~6 
inches  :  One  of  the  luminous  parts,  which  proved  to  be  a  ten¬ 
der  bone,  and  of  the  thicknefs  of  a  half-cro  wn  piece,  appeared 
to  jhine  on  both  tides,  tho’  not  equally  5  and  the  part  of  the 
bone,  whence  this  had  been  cut  off  was  feen  to  fhine,  but  no¬ 
thing  near  fo  vividly  as  the  part  taken  off  did  before;  it  yield¬ 
ed  no  luminous  juice,  or  moift  fubflance,  as  the  tails  of  glow¬ 
worms  do  5  upon  comprefling  a  piece  of  luminous  flelh  be¬ 
tween  two  pieces  of  glafs,  its  light  was  not  extinguifhed;  put¬ 
ting  a  luminous  piece  of  veal  into  a  chryilalline  phial,  and  pour¬ 
ing  on  it  a  little  pure  fpirit  of  wine  and  fhaking  them  together, 
in  about  a  quarter  of  an  hour,  or  iels,  the  light  was  vani/hedj 
but  water  could  not  fb  eafily  quench  this  fire,  for  putting  one 
of  the  pieces  into  a  china-cup,  almoft  full  of  cold  water,  the 
lignt  did  not  only  appear  thro’  that  liquor,  but  above  an  hour 
after  was  vigorous  enough  not  to  be  eclipfed  by  being  looked 
upon  at  no  great  diflance  from  a  burning  candle;  upon  con- 
veying  one  of  the  largefl  luminous  pieces  into  a  fmall  receiver, 
the  pump  was  plied  in  the  dark,  and  upon  the  gradual  remo¬ 
val  of  the  air,  there  was  perceived  a  gradual  diminution  of 
the  light,  tho’  never  quite  difappear’d,  as  the  light  of  rot¬ 
ten  wood  and  glow  worms  were  obferved  to  do;  but  by  the 
hafiy  encreale  of  light,  that  difcloled  itfelf  in  the  veal  upon 
admitting  the  air  into  the  exhaufted  receiver,  it  appeared  that 
the  decrement,  tho’  but  flowly  made,  had  been  confiderable  5 
this  experiment  was  once  more  repeated  with  the  like  fuccefs, 
which  tho’  it  was  a  proof  that  this  luminous  matter  was  more 
vigorous  or  tenacious  than  that  of  moll  other  /hining  bodies, 
yet  there  remained  fome  doubt,  whether  the  light  would  not 
have  been  much  more  impaired,  if  not  made  to  vanifh  quite, 
if  the  fuhje£l  of  it  could  have  been  kept  long  enough  in  the 
exhaufted  receiver  :  ft  was  alio  found,  that  a  leg  of  the  fame 
veal  had  fome  fhining  places  in  it,  tho’  but  very  few  and  faint, 
in  comparifon  of  thole  that  were  confpicuous  in  the  above- 
mentioned  neck :  A  luminous  piece  of  veal  included  in  a  phial, 
after  three  days  fh one  as  vigoroufty  as  ever;  the  fourth  day 
its  light  was  a  Ho  confpicuous,  fo  that  it  could  be  feen  even  in 
tho  day  time  in  a  dark  corner  of  the  room  ;  but  before  the  en- 
iuing  night  the  light  began  to  decay,  and  the  offenfive  fmell  to 
grow  fomewhat  ftrong;  which  feems  to  argue,  that  the  difpo- 
fifion,  by  which  the  veal  became  luminous,  may  very  well 
confift  both  with  its  being  and  not  being  in  a  ftate  of  putrefac- 
pon  j  andconfequently  is  not  likely  to  be  derived  from  the  one 
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or  the  other  $  the  fifth  day,  in  the  morning,  looking  upon  it 
before  the  curtains  were  opened,  it  feemed  to  be  more  lumi¬ 
nous  than  the  preceeding  day  $  the  lame  night  it  was  manifefi: 
enough  in  the  dark,  tho’  not  vivid  5  the  fixth  day  in  the  morn¬ 
ing  after  fun-rifing,  there  was  within  the  curtains  a  glimmer¬ 
ing  light  obfervable;  but  the  feventh  day  late  at  night  no  light 
at  "all  was  difcernable  :  Some  time  after  a  pullet  was  oblerved 
to  Ihine  in  four  or  five  places  in  the  fame  larder,  tho’  not  fo 
large  as  thofe  of  the  veal,  yet  almoft  as  vivid  5  and  all  thefe 
luminous  parts  were  upon  or  near  the  rump,  and  that  which 
appeared  molt  like  a  l'park  of  fire,  fhone  at  the  very  top  of 
that  part,  yet  the  fowl  was  frefh  and  found. 

An  odd  Kind  of  Mulhroom  $  by  6Dr.  Lifter.  Phil.  Tranfi 

N°  89.  p.  5116. 

AS  Dr.  Lifer  paffed  thro '  Mar  ton-woods,  under  Finno-moor 
in  Craven ,  he  found  an  infinite  number  of  mufhrooms, 
fome  withered,  and  others  new  fprung  up  and  flourifhmg; 
they  were  of  a  large  fize,  fomething  bigger  than  the  ordinary 
red  gilled  eatable  mulhroom,  or  champignon,  and  very  much 
of  their  ihape,  that  is,  with  a  perfectly  round  cup,  or  Itool, 
as  it  is  popularly  called  5  thick  in  flefh,  and  with  open  gills 
underneath,  and  with  a  thick  flelhy,  round,  folid  foot-ftalk, 
about  fix  fingers  high  above  ground,  and  ordinarily  as  thick 
as  one’s  thumb :  If  you  cut  any  of  this  mulhroom,  it  will 
bleed  very  freely  a  milky  juice,  which  taftes  much  hotter  on 
the  tongue  than  pepper,  not  clammy  to  the  touch,  not  much 
difcoloured  by  the  air,  or  the  blade  of  a  knife,  as  is  ufual  with 
moft  vegetable  juices 5  it  became  fuddenly  concreted  in  the 
glals  phial  into  which  it  was  drawn,  and  in  fome  days  was  dried 
into  a  firm  cake,  which  alfo  retained  its  fierce  biting  tafte  and 
white  colour  $  and  notwithstanding  the  heat  of  this  juice,  it  was 
obferved  to  abound  with  fly-maggots  $  and  the  youngeft  and 
tenderelt  of  thefe  mulhrooms,  that  is  the  moft  juicy,  were 
much  eaten  by  the  grey  meadow  naked  fnail,  lodging  them- 
felves  within  the  fides  of  the  plant.  Mr.  Wray  is  of  opinion, 
that  this  mulhroom  is  the  fame  with  that  defcribed  in  Job, 
Baubin,  /•  40.  c.  6.  under  the  title  of  Fungus  piper  at  us  albus , 
l a 61  co  fucco  turgens,  for  almoft  in  all  points  the  defcriptions 
agree  exa&ly. 
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Of  Veins  in  Plants  5  by  2)r.  Lifter.  Phil.  Tranf.  N°  90. 

p.5132. 

Til  E  fkin  of  a  plant  may  be  entirely  cut  off  with  part  of 
the  fpongy  Parenchyma^  and  no  figns  of  milky  juice 
follow,  that  is,  no  breach  of  a  vein  5  again,  the  plant  has  been 
ftripped  of  its  fkin  by  pulling  it  up  by  the  roots,  and  expofing 
it  to  the  wet  weather,  untill  it  became  flaccid,  without  any 
injury  to  the  veins,  which  yet,  upon  incifion,  would  bleed: 
Thefe  experiments  make  againft  the  general  opinion  of  one 
only  fap,  loofely  pervading  the  whole  plant,  like  water  in  a 
fponge  :  In  the  tranfverfe  cuts  of  plants,  are  feen,  as  it  were,  a 
certain  order  and  number  of  the  bloody  orifices  of  difle&ed 
veins  5  we  obferve  alfo  in  a  leaf,  which  is  taken  to  be  the  fim- 
pleft  part  of  a  plant,  r.  That  the  veins  accompany  the  ribs 
and  nerves,  as  they  are  commonly  called,  and  are  diftributed 
into  all  the  parts  of  the  leaf,  according  to  the  fubdivifions  of 
thofe  nervous  filaments,  and  are  with  them  difpofed  into  a  cer¬ 
tain  net-work,  whether  by  inofculations,  or  bare  contafl  only, 
he  pretends  not  to  determine.  2.  That  in  a  tranfverfe  cut  of 
a  leaf,  the  middle  fibre  or  nerve,  for  inftance,  ieems  to  yield 
one  big  drop  of  a  milky  juice,  fpringing,  as  it  were,  from  one 
vein,  yet  by  the  microfcope  it  plainly  appears,  that  there  are 
many  veins,  which  contribute  to  the  making  up  that  drop. 
That  if  a  fibre  or  nerve  be  carefully  taken  out  of  the  leaf, 
the  veins  will  appear  in  it,  like  fo  many  fmall  hairs,  or  pipes 
running  along  the  nerve.  4.  That  thofe  numerous  veins  are 
all  of  an  equal  bignefs,  for  ought  has  been  yet  oblerved  to  the 
contrary.  5.  Tho’  we  feem  to  be  more  certain  of  the  ramifi¬ 
cations  of  the  fibres,  wherein  thefe  veins  are,  yet  we  are  not 
fo,  that  thefe  veins  do  any  where  grow  fmaller,  tho*  probably 
they  may  do  fo$  what  caufes  the  doubt  is  the  exceeding  fmall- 
nefs  of  thefe  veins,  even  where  we  might  probably  expefl  them 
to  be  trunk-veins.  6.  That  we  cannot  difcern  any  where, 
throughout  the  whole  plant,  larger,  or  more  capacious  veins, 
than  thofe  we  fee  adhering  to  the  fibres  of  the  leaves,  which 
alfo  appears  from  comparing  the  bleeding  orifices  in  a  tranf¬ 
verfe  cut. 

t)r.  Lifer  is  of  opinion,  that  thefe  veins  do  ftill  accompany 
their  refpeftive  fibres  ♦  that  all  the  fibres  of  the  leaf  are  joined 
In  the  ftalk,  and  that  ftalk  explicated  in  clothing  the  twig  or 
ftem  of  the  plant  feems  to  be  the  reafon  of  the  regular  budding 
of  the  leaves j  that  thofe  of  the  twigs  unite  in  the  branches. 


Royal  Society.  403 

and  thofe  of  the  branches  in  the  trunk,  or  body  of  the  tree  ;  the 
like  feems  to  be  obferved  in  an  inverted  order  in  the  leveral 
coats  and  ramifications  of  the  root,  and  this  the  feveral  circles 
of  bleeding  orifices  in  tranfverfe  cuts  feem  to  confirm:  But  in 
the  roots  of  plants,  if  a  fimple  coat  be  feparated,  and  expofed 
between  your  eye  and  the  light,  the  veins  appear  to  be  ltrange- 
ly  entangled,  and  not  in  the  fame  fimple  order  as  in  the  leaves  * 
the  like  feems  to  hold  of  the  bark  of  the  bodies  of  trees :  From 
what  has  been  faid,  it  may  well  be  doubted,  whether  there 
is  any  Sinus ,  or  common  trunk,  into  which  all  the  veins  do 
unite  5  but  rather,  that  there  are  a  multitude  of  veins  equally 
large,  each  exifling  a-part  by  itfelf :  The  fubfiance  of  thefe 
veins  feems  to  be  as  truly  membranous,  as  thole  of  animals,  and 
like  them  are  elaftic  j  again,  thele  membranous  pipes  are  ex¬ 
ceeding  thin  and  tranfparent,  for  they  fuddenly  diiappear  and 
fubfide,  after  they  are  exhaulted  of  their  juice,  and  in  parti¬ 
cular,  the  liquor,  they  contain,  is  feen  quite  thro*  them:  In 
the  keeneft  froft  the  juice  was  frozen  into  perfect  hard  ice,  but 
the  milky  juice  in  the  veins  was  as  liquid  as  ever,  but  not  fo 
brifk ,  as  in  open  weather*  whence  it  appears  that  this  latter  is 
endued  with  a  certain  degree  of  fermentation,  by  which  both 
itfelf  and  the  plant  are  preferved  from  the  injuries  of  the 
weather  j  and  hence  alfo  appear  the  different  ufes  and  natures 
of  thele  juices,  and  that  the  frozen  ificles,  or  that  copious,  di¬ 
luted  and  limpid  lap  is  alimental,  and  the  milky  unfrozen 
juice,  the  only  proper  venal  juice. 

As  to  the  motion  of  thefe  juices,  it  iscertain$  1.  That  the 
milky  juice  always  moves  and  fprings  brrfkly  upon  the  opening 
of  a  vein  •  the  limpid  fap  only  at  certain  fealons.  2.  T  nat  the 
venal  juice  has  a  manifelf  inteftine  motion,  or  fermentation. 

According  to  the  knowledge  we  yet  have  of  the  parts  of 
plants,  thefe  juices  feem  to  move  by  a  mechanifm  of  parts  far 
different  from  that  of  animals*  for  in  plants  we  do  not  yet 
difcover  any  uniting  of  veins  into  one  common  trunk,  no 
pulfation,  no  fenfible  fwelling  by  ligature,  nor  difference  in 

veins,  &c.  .  . 

There  feem  to  be  manifeft  figns  of  fenfation  in  plants,  as 

appears  from  the  fudden  ihrmking  of  fome,  the  frequent  clo- 
fing  and  opening  of  flowers,  the  railing  the  heads  of  poppies 
from  a  pendulous  to  an  eredd  pofition,  and  particularly,  the 
vermicular  motion  of  the  veins,  when  expofed  to  the  air. 

As  the  preventing  the  blood  of  animals  from  coagulating,  is 

one  reaion  for  the  neceffity  of  a  circulation  in  them,  fo  rhe 

fame 
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fame  thing  holds  for  a  like  circulation  in  plants  3  for  their  jui¬ 
ces  do  immediately  break  and  coagulate,  and  the  ferum  in  one 
as  well  as  in  the  other  becomes  a  itiff  jelly  by  ajtttle  handing  5 
and  it  appears  by  various  experiments,  Shat  probably  more 
ufeful  preparations,  and  a  truer  analyfis,  and  feparation  of  the 
parts  of  vegetable  drugs  might  be  effe&ed,  whilft  they  are 
bleeding  and  liquid,  than  after  they  once  become  concreted, 
and  have  loft  their  natural  fermentation. 

A  Freezing  Rain  in  Somerfet/hire  5  by  Dr.  Beale.  Phil. 

Tranl  N°  90.  p.  5138. 

THE  freezing  rain,  which  fell  here  in  December  1672? 

has  made  luch  a  deftruftion  of  trees  from  Briftol  to 
Welky  SJoepton-mallety  Bath  and  Bruton ,  and  other  places  of 
the  weft  as  may  feem  incredible :  It  deftroyed  many  orchards 
expofed  to  the  north-eaft  3  had  it  concluded  with  fome  gufts  of 
wind,  it  might  have  been  of  bad  conlequence3  the  ice,  on  a 
Iprigofan  afh-tree  of  juft  f  of  a  pound,  weighed  16  pounds  3 
and  a  fmall  bent  or  bulrufh  was  encompaffed  with  ice  five  in¬ 
ches  in  circumference  3  and  yet  tho’  the  trees  and  hedges  were 
loaden  with  ice,  there  was  none  to  be  feen  on  rivers,  nor  on 
Handing  pools :  Some  travellers  were  almoft  killed  by  the 
coldnefs  of  the  freezing  air  and  rain  3  all  the  trees  on  the  high¬ 
way  from  Briflol  to  Shepton ,  were  fo  torn  and  broken  down  by 
the  weight  of  the  ice,  that  the  road  was  become  unpayable  3 
fome  were  affrighted  with  the  noife  in  the  air,  till  they  ob- 
ferved  it  was  owing  to  the  fhock  of  the  icy  boughs  again!!:  each 
mother  5  fome  again  law  this  freezing  rain  fall  upon  the  fnow, 
and  immediately  freeze  to  ice,  without  finking  into  it,  lo  that 
it  was  all  along  covered  with  ice:  Thefe  frofts  were  imme¬ 
diately  fucceeded  by  glowing  heats,  which  caufed  exceffive 
fweatingboth  by  night  and  day  3  the  bullies  and  flowers  appeared 
in  fiich  forwardneis,  as  if  it  had  been  in  April  or  May  3  an 
apple-tree  bloflom’d  before  Chrifimafs>  and  bore  apples  per¬ 
fectly  knit  before  new-year’s  tide,  and  as  big  as  the  end  of 
one’s  finger. 

A  method  of  drawing  Tangents  to  all  geometrical  Curves  3  by 
M.  Slufius.  Phil.  Tranf.  N°  90.  p.  5143.  jTranJlated  from 
the  Latin. 

IE  T  any  curve  DQj^Fig.  6.  Plate  XI.)  be  given,  all 
->  whofe  points  may  be  referred  to  any  given  right  line 
E  A  B,  thro’  the  right  line  A I)  3  it  matters  not,  whether  E  A  B 

be 
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be  a  diameter  or  any  other  line,  or  whether  there  be  alio  given 
other  lines,  which,  or  their  powers,  may  come  into  the  equation- 
In  an  analytical  equation,  for  greater  plainnefs,  let  D  A  be 
always  defigned  by  *y,  BA  by  y ,  and  let  £  B  and  other  known 
quantities  be  expreffed  by  confonants;  then  let  DC  be  fuppo- 
led  drawn,  touching  the  curve  in  D,  and  meeting  EB  produ¬ 
ced,  if  needful,  in  the  point  C  ;  and  let  C  A  be  always  called 
a 5  and  this  will  be  the  general  rule  for  finding  CAot^. 
3.  Reject  out  of  the  equation  all  thofe  members,  in  which 
either y  or  v  is  not  found,  then  put  all  thofe  that  have y,  on 
one  fide  ;  and  all  thofe  which  have  on  the  other,  with  their 
figns  -{-  or  —  j  and  let  the  latter  for  diftinflion  and  eafe  fake 
be  called  the  right,  the  former,  the  left  fide.  2.  On  the  right 
fide  let  there  be  prefixed  to  each  member,  the  exponent  of 
the  power,  which  v  has  there,  or  which  is  all  one,  multiply 
all  the  members  into  that  exponent.  3.  Let  the  fame  be  done 
alfo  on  the  left  fide,  multiplying  each  member  there  by  the 
exponent  of  the  power  of  y  therein  $  and  befides,  let  one  y  in 
each  member  be  always  changed  into  a:  The  equation  thus 
reformed  /hews  the  method  of  drawing  a  tangent  to  the  given 
point  Dj  for  fince  that  point  is  given,  y  and  v  are  likewife 
given,  as  alfo  the  other  quantities  expreffed  by  confonants, 
confequently  a  mu  ft  be  known:  Any  obfcurity  that  may  be  in 
this  rule,  will  be  cleared  up  by  feme  examples  5  let  this  equa¬ 
tion  by — •  yx  —  <zT  be  given,  in  which  let  EBbe£;  £  Ay; 
DA,  v,  and  let  a  or  A  C  be  /ought,  lb  that  drawing  DC,  ic 
may  touch  the  curve  DQjn  D:  According  to  the  rule,  no¬ 
thing  is  to  be  rejected  out  of  this  equation,  fince  in  each  of  its 
members  either y  or  v  may  be  found;  and  it  is  befides  fb  dif- 
pofed,  that  on  one  fide  are  all  the  members  in  which  y  is,  and 
on  the  other  fide  all  tho/e  in  which  v  is  found  ;  there  is  there¬ 
fore  only  to  be  prefixed  to  each  member  the  exponent  of  the 
power  of y  or  v  in  each,  and  on  the  left  fide  one y  to  be  chang¬ 
ed  into  that  it  may  be  ba  —  2  y<%  —  ivv ;  now  this  equa¬ 
tion  fhews  the  method  of  dm  wing  a  tangent  to  the  point  D,  or 

a  “  2~~ —  —  AC:  And  if  the  equation  qq  rj-  by  — yy 

vv  were  given,  the  equation  for  the  tangent  would  be  en¬ 
tirely  the  fame  with  the  preceeding,  after  rejecting  q  q  accord¬ 
ing  to  the  rule  5  fb  from  2  byx  —yl  zzzv"°  arijfes  4  by  a  —  3 yy  a 


Vol.  I.  F  f  f 


vy  +  y 3 

q v  v ,  and 
a  — 
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z  q  v  v 


b  b 


2  zy  -j-  3  yy’ 


and  b  4 


zvl  becomes  zbyya  — -  4 y*a 


cf  the 

fry  i  y 

2  qqvv 


7  qqvv  -p-  3  & v  * 


—  qqvv 
qzv*,  and 

„  ,  in  thele  and  luch  like  equations  there 

can  be  no  difficulty;  poffibly  there  maybe  a  little  inthofe,  Tome 
of  whole  members  con  hit  of  the  products  of  y  into  ^  5  as  yv,  yy  vt 
y  3  vv,  £yc.  yet  that  difficulty  is  but  inconfiderable,  for  fuppofe 
you  have  y 3  m  bvv  — -yvv9  nothing  is  to  be  thrown  out  of  this 
equation,  fmce  either  y  or  v  is  found  in  each  member;  but  that 
it  may  be  diipofed  according  to  the  rule,  yvv  mail  be  taken 
twice,  and  be  put  both  on  the  right  fide,  in  which  are  mem¬ 
bers  having  v,  and  on  the  left  fide,  whole  members  have  y, 
fince  yvv  contains  both  y  and  <p;  then  you  mult  makejy  3  ”4* 
vvy~  bvv  — yvv ,  and  changing  this  equation  into  another* 
viz.  3 y y  a  v  v  a  —  2  b  v  v — ■ zyvv ,  a  will  be  equal  to 

2  bvv  • —  7  'i?  v  v 

~-p — — — — :  for  the  rule  is  to  be  thus  underftood,  viz. 

3  yy.~f~vv  ’ 

that  on  the  left  fide  the  power  of  v  is  not  to  be  regarded, 
wherefore  the  exponent  of  vv  mult  not  be  prefixed  to  yv  vt 
only  that  ofy;  as  on  the  right  fide,  the  power  of  y  in  yvv 
mull  not  he  regarded,  but  only  that  of  v,  whole  exponent  is  to 
be  prefixed  ;  thus,  if  it  were  y  5  -p  by  4  =  %  qqv1  — yyv  3, 
it'/hould  be  y  ?  —p  -b y  4  yyv*  —  2  qqvz- — %yyvl ,  and 
the  equation  for  the  tangent  would  be  5 4  a  ~E  4 byla~\-* 

zy  a  vl  6  qqv*  —  3  yyv*^  an  da  zz  - — -J2J1JL-1  , 

,  .  •  ^y^yby*-^r  zyv*' 

And  thele  examples  feem  to  comprehend  all  poffifyle  variety 
of  cafes;  but  perhaps  it  may  be  of  ufe  to  apply  what  was 
explained  in  general  to  fome  particular  line  or  other:  Let 
therefore  the  curve  B  D,  Plate  XL  Fig.  7.  be  given,  of  fuch 
a  property,  that  afifuming  in  it  any  point  D,  and  B  D  be  drawn, 
and  DE  erected  perpendicular  thereto,  meeting  the  right  line 
B  E  in  E,  the  right  line  DE  may  be  always  equal  to  the  right 
line  B  F  ;  to  exprefs  the  equation  analytically,  let  DA  be  v-y 

vv 

BA,  y;  BF  or  DE,  q%  then  will  E  A  be  eaual  to- — ,  and 

17  xy 

the  (quare  of  DE  being  equal  to  the  two  fquares  of  DA  and 

V’i4 


A  E,  the  equation  will  be  qq 


yy 


vv,  or 


qqyy 


v 


yyvv,  which,  according  to  the  rule,  is  to  be  thus  re¬ 


formed  for  the  tangent,  qqyy 


,  n)  n\  m 

i  itj 

If-  ui 


v  4  -E  yyvv,  and 
zqqya 
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zqqya  —  ivvya^ 4^ 4 “r *>7 * and a~  zqqy~2vyy: 

A  {kilful  mathematician  cannot  be  ignorant  how  to  reduce  iucn 
equations  to  eafier  expreffions  for  condruchon ;  as  in  this  ex¬ 
ample,  feeing  the  rectangle  BA  E  is  iuppofed  equal  to  tne 
fquare  of  AD,  if  EA  be  called  e,  it  will  he  njv~  ye,  and 
^j^~yyee^  and  q  q  —  y  e  — j—  ee  ;  therefore  lubdituting  their 

2  e  'V  ‘“T"*  y  y  1 

value  in  the  equation.,  it  is  a  — - ; — - - -  >  that  ls>  ae  —  2  ey 

-~J- jjny,  and  adding  ee  to  both  fides,  ae  ffi-  ee  —  ee  ^-p  2  ey 
— j— yy  •  therefore  the  three  quantities  e,  e  — and  e  -j-  ffi  or 
EA,  EB,  and  EC  will  be  in  continued  proportion,  and  the 
conftruftion  will  become  ealy. 

As  it  has  been  hitherto  Iuppofed,  that  the  tangent  be  drawn 
towards  B,  tho’  it  may  happen  from  the  data  to  be  either 
parallel  to  A  B,  or  to  be  drawn  to  the  contrary  parr,  fo  it  now 
remains  to  determine,  how  this  variety  oi  cafes  may  be  didin* 
guilhed  in  equations  ;  making  a  fradhon  for  a  as  in  the  above- 
mentioned  examples,  the  parts  both  of  the  numerator  and  deno¬ 
minator  with  their  figns  are  to  be  confidered  ;  for  1.  If  in 
both  parts  of  the  fraction  all  the  figns  be  either  affirmative,  or 
at  lead  the  affirmative  exceed  the  negative,  the  tangent  is  to 
be  drawn  towards  B.  2.  H  the  affirmative  quantities  exceed 
the  negative  in  the  numerator,  but  he  equal  to  them  in  the 
denominator,  the  right  line  drawn  thro’  D  parallel  to  A^B  will 
touch  the  curve  in  D  ;  for  in  that  cafe  a  is  oi  an  infinite  length, 
3.  If  both  in  the  numerator  and  denominator,  the  affirmative 
quantities  be  lefs  than  the  negative,  changing  all  the  figns,  the 
tangent  is  again  to  be  drawn  towards  B,  and  this  caie  coincides 
with  the  fir  It.  4.  If  the  affirmative  quantities  exceed  in  the 
denominator,  and  come  fhort  oi  the  negative  in  the  numerator, 
or  on  the  contrary,  then  changing  the  figns  in  that  part  of  the 
fradlion  where  they  are  lefs,  the  tangent  mud  be  drawn  a  con¬ 
trary  way,  that  is,  AC  mud  be  taken  towards  E.  5.  But 
whenever  the  affirmative  and  negative  quantities  are  equal  in 
the  numerator,  let  them  be  how  they  will  in  the  denominator, 
a  will  become  nothing;  and  confequently  the  tangent  is  either 
ADitlelf,  or  EA,  or  parallel  thereto,  as  will  cafily  be  found 
by  the  data,  and  thefe  various  cafes  may  be  explained  by 
equations  for  the  circle;  let  the  diameter  oi  a  lemicircle  be 
E  B,  Fig.  8.  and  let  D  be  a  point  given,  from  which  the  per¬ 
pendicular  AD  may  fall  =  t',  let  B  A  =  jy,  BE—b,  the 
equation  will  be  by  — «  yy'—1 :Vv>  and  drawing  the  tangent 
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U  C,  it  will  be  A  C,  or  a~  ny  5  now  if  b  be  greater  than 

2j>,  the  tangent  is  to  be  drawn  towards  B,  if  lefs,  towards  E, 
if  equal  to  it,  it  will  be  parallel  to  EB,  as  was  faid  in  N°  i, 
2,  4:  Let  there  be  any  femicircle  inverted,  as  NDD,  Fig.  9, 
the  points  of  whofe  periphery  are  to  be  referred  to  the  right 
me  b  E,  parallel  and  equal  to  the  diameter  5  making  N  B 
rz=  dy  and  all  things  elfe  as  above,  by  — •  y y  rr:  d  d  -j-  v  v 

2  dv  j  therefore  A  C  or  ct  — - —  •  now  fmce  ^  here  is 

■  v  — -2  y 

fuppofed  to  be  always  lefs  than  d,  if  b  be  greater  than  2 y,  then 
the  tangent  muff  be  drawn  towards  E$  if  equal,  it  will  be 
parallel  to  B  E  5  if  lefs,  changing  all  the  figns,  the  tangent  muff 
be  drawn  towards  B,  as  by  lSi°  4,  5,  and  3  5  but  there  could  be 
r»o  tangent  drawn,  or  at  leaft,  E  B  would  be  the  tangent,  if 
is!  B  had  been  taken  equal  to  the  femidiameter,  or  zd  —  by  as 
by  N°  5:  Let  there  be  another  femicircle,  whofe  diameter 
bi  B,  Fig.  10,  is  perpendicular  to  EB,  and  to  which  its  points 
are  fuppoied  to  be  referred  5  let  N  B  be  called  by  and  all  things 
{landing  as  before  5  the  equation  will  be  yy  ~  bv  — .  v  and 
_  bv  ~  zv v  . 

a, —  - — ^ - •  now  it  b  be  greater  than  2  r,  the  tangent 

^  y 

irniu  be  drawn  towards  B  j  if  lefs,  towards  E  5  if  equal,  DA 
will  be  the  tangent,  as  by  N 0  1,  4,  and  5.  And  thefe  are  all 
the  various  cafes  that  the  confideration  of  equations  can  afford. 

JEffebis  of  the  varying  Weight  of  the  Atmofphere  upon  Bodies 
in  Watery  by  Mr.  Boyle.  Phil.  Tranf.  N°  91.  p.  515 6. 

HEN  we  confider  what  quantity  of  air  appears  by  the 
pneumatic  engine  to  be  lodged  in  the  pores  not  only  of 
water,  but  of  the  blood,  ferum,  urine,  gall,  and  other  juices  of 
the  human  body,  the  very  alteration  of  the  atmofphere  in  point 
of  weight  may  in  fome  cafe  have  confiderable  effeHs  on  men’s 
health  3  as  when  the  ambient  air,  for  inftance,  grows  fuddenly 
much  lighter  than  it  was  before,  or  than  it  was  wont  to  be  5  the 
fpintuous  and  aerial  particles  plentifully  lodged  in  the  mais  of 
blood  will  naturally  Iwell  that  liquor,  andfo  diftend  the  greater 
veffels,  and  thus  not  a  little  alter  the  celerity  and  manner  of 
the  blood’s  circulation  thro’  the  capillary  arteries  and  veins  3 
and  the  following  experiment  may  ferve  to  confirm  this  notion  : 
Caufing  to  be  blown  at  the  flame  of  a  lamp  three  fmall  round 
glals-bubbles,  about  the  bignefs  of  hazel-nuts,  and  furnifhed 
each  of  them  with  a  ihort  and  Bender  Hem,  by  whofe  means 

'  they 
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they  were  fo  nicely  poifed  in  water,  that  a  very  Small  change 
of  weight  would  make  them  either  emerge,  if  they  but  lightly 
leaned  on  the  bottom  of  the  veffel,  or  fink,  if  they  floated  on 
the  top  of  the  water  5  this  done,  when  the  atmofphere  was  of  a 
convenient  weight,  they  were  put  into  a  wide  mouth’d  glafs, 
furnifhed  with  common  water,  and  leaving  them  in  a  quiet 
place,  they  were  buffered  to  continue  there  many  weeks  $ 
fometimes  they  would  be  at  the  top  of  the  water,  and  remain 
there  for  feveral  days,  or  perhaps  weeks  3  and  fometimes  they 
would  fall  to  the  bottom,  and  after  continuing  there  for  fome 
time,  they  would  again  emerge  *  and  tho’  at  times  they  would 
rife  to  the  top,  or  fall  to  the  bottom  of  the  water,  according  as 
the  air  was  hot  or  cold,  yet  it  was  not  difficult  to  diftinguifh 
thofe  motions  from  thofe  produced  by  the  varying  gravity  of 
the  atmofphere  3  for  when  the  beams  of  the  fun,  or  the  heat  of 
the  ambient  air,  by  rarifying  the  air  included  in  the  bubbles, 
made  that  air  drive  out  iome  of  the  water,  and  consequently 
render  the  whole  bubble,  confiding  of  glafs,  air,  and  water, 
Somewhat  lighter  than  a  bulk  of  water  equal  to  it,  and  tho’  the 
bubble  did  neceffarily  fwim  as  long  as  the  included  air  was 
thus  rarified,  yet  when  the  abfence  of  the  fun,  or  any  other 
caufe,  made  the  air  lofe  its  adventitious  warmth,  there  would 
again  enfue  a  condenfation  of  the  air,  and  thereupon  an  intru- 
flon  of  more  water,  to  Succeed  the  air  into  the  glafs,  and  con- 
fequently  a  finking  of  the  bubble,  and  this  would  commonly 
happen  at  night,  if  not  fooner;  but  when  the  riling  and  falling 
of  "the  bubbles  was  owing  to  the  varying  weight  of  the  atmo¬ 
fphere,  it  appeared  by  the  barometer  that  they  ought  to  do  fo, 
in  fo  much  that  it  might  be  predicted,  whether  the  mercury  in 
the  barometer  Should  be  high  or  low,  by  obferving the  Situation 
and  poflure  of  the  bubbles  5  and  tho’  the, changes  of  air  as  to 
heat  and  cold,  unlels  the  atpiofphere  were  confiderably  either 
too  light  or  too  heavy,  would  place  the  bubbles  fometimes  at 
the  top,  and  fometinjes  at  the  bottom  of  the  water,  within  the 
compafs  of  a  day  3  yet  if  the  atmofphere  were  either  very 
heavy,  or  very  light,  the  bubbles  would  continue  at  the  bottom 
or  top  of  the  water  for  many  days  together,  in  cafe  the  atmo- 
lphere  did  not  in  all  that  time  change  its  gravity. 
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Of  the  Sufpenfion  of  Mercury  at  an  unufuctl  Height  ;  by 
cJJr.  Wallis.  Phil.  Tranf.  N°  91.  p.  5160. 

IN  the  Torricellian  experiment,  the  quickfilver  contained  in 
the  inverted  tube  of  what  length  foever  it  be,  whole  open 
orifice  G  fig.  11.  Plate  XI.  is  immerfed  in  ftagnant  mercury, 
does  ufually  fubfide  to  about  29  inches  above  its  furface  A  B, 
and  there  remain  fufpended  as  at  1 5  but  if  the  quickfilver  be 
well  cleanled  from  air,  it  has  been  found  to  Band  top-full, 
even  to  the  height  of  75  inches ;  but  upon  the  admiffion  of  the 
lead  air,  or  a  lhaking  of  the  tube,  it  falls  down  to  the  ufual 
flandard.  Dr.  Wallis  would  account  for  this  from  the  fpring 
of  the  air,  which  is  neceffary  to  put  heavy  bodies  in  motion, 
that  are  not  impelled  by  any  other  force  5  and  my  Lord  ‘Broun- 
cker  fuppoles,  that  there  might  be  yet  in  the  air  a  greater 
weight  or  preflure  than  this,  neceHary  for  the  height  of  29 
inches*  in  cafe  there  be  nothing  but  the  bare  weight  of  quick¬ 
filver  to  be  fupportedj  and  with  this  M.  Huygens  feems  to 
agree,  fave  that  what  the  former  denominates  air,  the  latter 
calls  a  more  fubtile  matter:  But  Dr.  Wallis  thinks  there  muffc 
be  fomething  more  than  this  fubtile  matter  to  folve  the  phe¬ 
nomenon,  notwithstanding  M.  Huygens's  experiments  in  favour 
of  it  ;  for  if  this  matter  be  fo  fubtile  as  to  prefs  thro’  the  top  of 
the  glafs  on  the  quickfilver,  and  confequently  thro5  the  upper 
on  the  lower  of  the  two  marbles  5  it  does  not  appear,  why  it 
fhould  not  balance  itfelf  above  and  below,  in  the  fame  man¬ 
ner  as  common  air  would  do,  if  the  tube  were  pervious  to  it 
at  both  ends,  and  the  quickfilver,  by  the  preponderancy  of  its 
own  weight,  fall  prefently;  and  it  does  not  folve  the  difficulty 
to  fay,  that  tho’  glafs  be  penetrated  by  it,  yet  not  in  fo  copious 
a  manner  as  where  no  glafs  is,  becaufe  the  fame  obBacle  does 
tuft  in  the  fame  manner  remain,  when  the  tube  is  in  part  emp¬ 
tied,  as  when  the  quickfilver  is  not  cleanfed,  the  pores  of  the 
glafs  not  being,  by  either  of  tliefe,  made  more  pervious;  and 
if  we  fuppofe  the  fubtile  matter  to  be  Brained  thro’  with  fome 
difficulty,  as  air  or  water  would  be  tKro’  a  cloth,  this  might 
poffiblycaufe  the  quickfilver,  when  it  finks,- to  fink  gradually, 
but  not  fuddcnly  to  the  height  of  29  inches,  as  from  D  to  I. 

The  connection  or  cohefion  of  the  parts  of  mercury,  either 
to  each  other,  or  to  the  fides  of  the  glafs,  which  M.  Huygens 
fuppofes  to  require  for  their  feparatioa  a  greater  force,  than  is 
in  thefe  percolated  particles,  till  they  have  room  made  them  to 
combine,  feems  the  lets  confiderable,  becaufe  it  is  not  fo  ne- 
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ceffiry  to  feparate  them  from  each  other,  fince  they  may  unfe- 
parated  flide  down  by  the  fides  of  the  glafs,  to  which  it  is  well 
known,  the  quicklilver  is  not  apt  to  Hick  •  as  water  will  not 
unite  with  oil  or  greafe  fo  that  there  needs  no  fuch  force  to 
disjoin  the  mercury  from  the  glafs,  whatever  force  may  be  re- 
quifite  for  disjoining  its  parts  from  each  other. 

If  therefore  we  fhould  luppofe  the  preffure  of  the  groffer  air 
downwards  on  A  B,  the  furface  of  the  ftagnant  quicklilver, 
and  confequently  by  means  thereof  upwards  at  C,  futficient 
only  to  lultain  the  mercury  in  the  tube  to  the  height  of  I,  but 
the  fu  per  added  weight  or  preffure  of  the  purer  air  to  hold  it 
up  as  high  as  D,  75  inches  or  more,  when  full,  and  the  quick- 
filver  well  cleanfed,  as  if  in  all  that  time  it  could  not  enter  at 
D;  but  in  cafe  the  mercury  be  not  fo  cleanfed,  or  be  already 
funk  to  H,  this  purer  air  would  enter  at  D,  and  thruft  it  down 
to  I,  counterbalancing  the  preffure  at  C  of  the  purer,  but  not 
of  the  groffer  air,  which  feems  to  be  the  fum  of  what  M.  Huy¬ 
gens  advances  ;  yet  one  mufb  be  at  a  lofs,  why  it  may  not  as 
well  penetrate  D  at  firft,  to  begin  the  defcent  of  the  mercury, 
as  afterwards  to  purfue  it;  and  why  not  as  well  begin  the  de¬ 
fcent  when  the  quicklilver  is  well  cleanfed  of  air,  as  when  it  is 
not  fo;  and  why  alio,  if  the  purer  air  do  freely  enter  at  D,  it 
does  not  prefently  fall ;  or,  if  not  freely,  why,  when  it  falls, 
it  falls  fuddenly,  and  not  leifurely  from  D  to  I :  Dr.  Wallis 
therefore  would  afcribe  the  caufe  of  this  phenomenon  to  that 
fpring  of  the  air  which  is  wanting  in  quicklilver;  now  fuppo- 
fing  that  a  body  at  reft  will  .continue  in  that  Hate  till  it  be  put 
in  motion  by  fome  force,  which  may  be  either  that  of  percuf- 
fion  from  fome  body  already  in  motion,  which  is  the  cafe  when 
the  quicklilver  falls  by  fhaking  or  ftriking  the  tube,  or  of  pul- 
lion  from  a  contiguous  body  beginning  to  move,  as  by  the  ex- 
panflon  of  fome  adjacent  fpring,  which  is  the  caie  when  the 
fpringy  parts  of  the  air,  either  left  uncleanfed,  or  re-admitted 
into  the  quicklilver,  do  by  expanding  themfelves  put  the 
quicklilver  in  motion  5  and  therefore  if  quicklilver  be  not  a 
ipringy  body,  it  cannot  on  that  account  put  itfelf  in  motion. 

My  Lord  Srouncker  does  a  little  alter  the  cafe  from  what 
feems  to  be  M.  Huygen’s  hypothecs;  for  he  fuppofes  this  purer 
part  of  the  air  to  be  of  a  like  nature  with  the  groffer;  which 
M.  Huygens  does  not,  and  tho*  liner  than  the  reft,  fo  as  to  pene¬ 
trate  glafs,  which  the  groffer  will  not  do,  yet  of  a  fpringy  nature 
like  the  groffer  air,  which  therefore  asftsnot  only  by  its  weight, 
but  alfo  by  its  fpring;  and  therefore  when  once  entred,  tho*  in 
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a  fmall  proportion,  it  a&s  as  effe&ually  at  its  firffc  entrance,  as 
if  the  whole  incumbent  air  had  admidion,  its  fpring  being  of  a 
like  tenfion  with  that  of  the  external  air;  but  tho*  M.  Huygens 
muH  allow  his  fubtile  matter  weight;  yet  whether  he  makes  it 
fpnngy  does  not  appear  ;  and  when  he  fays,  that  without  dif¬ 
ficulty  it  penetrates  glafs,  water,  quickfilver,  and  ail  other 
bodies,  which  are  impenetrable  to  air;  whether  he  mean,  as 
the  words  feem  to  impart,  without  great  difficulty,  tho’  with 
fome,  is  not  eafy  to  determine  :  But  his  Lorddiip,  tho*  he  allow 
his  fubtile  fpringy  matter  to  penetrate  glafs,  yet  not  without 
difficulty,  and  till  it  have  fome  room  made  as  at  HD,  where¬ 
in  it  may  cQlle£f  itfelf,  it  cannot  exert  its  fpring,  and  therefore 
not  while  topfull  of  cleanfed  mercury;  but  it  a£fs  imme¬ 
diately  as  foon  as  fome  room  is  made  for  it  ;  whereas,  if  the 
quickfilver  be  not  purged  of  air,  that  little,  which  remains, 
does  by  its  fpring  begin  the  motion;  he  alfo  thinks  it  probable, 
and  which,  if  true,  will  be  a  good  confirmation  of  this  hypothe- 
fis,  that  a  large  but  low  tube  of  glafs,  fhorter  than  29  inches, 
may  dand  top -full  of  quickfilver,  tho*  with  a  fmall  hole  at  top, 
as  at  K,  at  lead  ifimmerged  in  water;  he  might  alfo  fuitably 
enough  to  his  own  hypothefis  have  allowed  his  more  fubtile 
parts  of  common  air  to  penetrate  quickfilver,  but  not  glafs  5 
and  therefore  in  cafe  of  room  for  it  at  HD,  it  might  pafs  up¬ 
wards  thro'  the  ftagnant  quickfilver,  and  that  at  C,  to  H  D, 
and  there  exert  its  fpring. 

There  is  yet  another  way  of  explaining  the  fame  hypothefis, 
without  allowing  this  fubtile  matter  to  pierce  the  glafs,  which 
is  this ;  our  common  air  being  an  aggregate  of  very  heteroge¬ 
neous  parts,  fome  of  them  may  be  fuppofed  fpringy,  and 
others  not  fo;  the  fpringy  parts  may  be  conceived  to  be  fo 
many  confident  bodies,  like  fmall  hairs  or  fpringy  threads 
wrapped  up  in  different  forms,  and  varioufly  entangled,  fo  as 
to  form  many  vacuities  capable  of  admitting  fome  fluid  matter, 
which  may  mfinuate  itfelf  into  thofe  vacuities,  without  diilurb- 
ing  the  texture  of  thefe  fpringy  parts;  and  which  may  prefs  as 
a  weight,  but  not  as  a  fpring;  now  if  in  the  Torricellian,  tube, 
there  be  a  quantity  of  fuch  fpringy  matter,  its  fpring  will  be 
equally  drong  with  that  of  the  external  air,  and  therefore  able 
to  counterbalance  it,  tho’  its  weight  be  much  lefs,  becaufe  ad¬ 
mitted  with  fuch  a  tenfion;  but  if  only  an  unfpringy  fluid, 
which  preifes  as  a  weight  but  not  as  a  fpring,  and  defended  by 
the  glafs  tube  from  any  other  predure,  fave  that  of  its  own 
weight,  it  will  dill  be  too  weak  to  force  its  own  way,  till  its 
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Angle  weight  be  equivalent  to  that  which  it  is  to  encounter, 
which  is  not  only  the  fpringy  part  of  the  air,  but  alfo  that  fluid 
unelaftic  part,  which,  tho’  on  account  of  its  fluidity,  it  would 
yield  to  a  Ipringy  body  prefling  thro’ it  5  yet  not  to  this  fluid 
that  is  like  itfelf  deftitute  of  fuch  a  fpring,  and  is  therefore  able 
to  fuflain  it  at  a  much  greater  height  than  it  could  do  if 
freed  of  fpringy  air,  fo  long  atleaft,  till  fome  fpringy  body 
be  admitted,  or  fome  concuflion  equivalent  to  it,  put  it  in  mo¬ 
tion  5  and  being  once  in  motion,  it  will  continue  in  it,  till  flop¬ 
ped  by  fome  equivalent  pofitive  force :  This  explication  may 
be  fubjeff  to  fome  difficulties  and  exceptions,  but  to  fewer 
than  that  of  allowing  the  glafs  penetrable  by  this  fubtile  mat¬ 
ter  5  but  the  belt  way  to  determine  this  matter  is  by  fuitable 
experiments. 


A  bDifcovery  of  two  Planets  about  Saturn  $  by  M.  Caflini* 

Phil.  Tranf.  N°  92.  p.  5178. 


A  Bout  the  end  of  Qffober  1671,  Saturn  pafled  clofe  by  four 
fmallflxt  ftars,  that  could  only  be  feen  by  a  telefcope  within 
the  Sinus  of  the  water  of  Aquarius ;  which  Rheita  took  once 
for  new  latellites  of  Jupiter ,  calling  them  Urban-offiavians ; 
but  Hevelius,  who  called  them  Ulafdifiavians,  fliewed  they 
were  fome  of  the  common  flxt  flars,  that  may  every  day  be 
feen  with  a  telefcope  any  where  in  the  heavens:  This  paflage 
of  Saturn  gave  occafion  to  diicover  in  the  fame  place,  within 
the  fpace  of  10  minutes  with  a  telefcope  of  17  foot,  made  by 
Campani,  eleven  other  fmaller  flars,  one  of  which,  by  its  parti¬ 
cular  motion,  fhewed  itfelf  to  be  a  true  planet^  and  it  was  found 
to  be  fo,  by  comparing  it  not  only  with  Saturn  and  his  ordinary 
fate!  1  ite,  difcovered  1^55  by  M.  Huygens,  but  alfo  with  other 
flxt  flars  5  its  motion  was  very  mamfeft  in  refpeci  of  the  flxt 
flars,  but  lefs  fenfible  in  refpeft  of  Saturn  $  yet  it  appeared, 
that  from  October  25th  to  November  ift,  his  diflance  from 
Saturn  increafed  weftward,  and  from  that  time  to  November  6th 
it  ditninifhed  5  fo  that  his  greateft  digreflion  from  Saturn  hap¬ 
pened  in  the  beginning  of  November,  which  was  found  to  be  • 
8',  or  ro  £  diameters  of  Saturn  s  ring,  and  triple  that  of  the 
ordinary  futellite;  and  hence  it  was  judged,  that  the  time  of 
bis  revolution  was  quintuple,  applying  to  the  farellites  that  pro¬ 
portion,  which  Kepler  hath  remarked  in  the  primary  planets, 
between  the  periodical  times  and  their  difiances :  bDec.  itfth* 
Saturn  had  refumed  his  round  figure,  and  to  the  eaft  of  him 
was  a  fmall  flat  at  a  great  diflance  in  a  ftreight  line  with  Sa- 
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turn ,  and  his  ordinary  fatellite,  which  was  alfo  oriental,  but  at 
a  fmall  diftance  from  Saturn .  Dec.  24th,  this  fatellite  was 
feen  in  the  weft,  and  an  oriental  ftar  lefs  diftant  from  Saturn 
than  that  feen  the  16th. 

Dec.  13th  and  17th,  1672,  with  an  excellent  telefcope  of  35 
foot,  made  by  Campani ,  an  occidental  ftar,  remote  from  Saturn , 
was  obferved,  which  in  both  thefe  obfervations  had  a  iouth- 
crn  latitude  in  refpeflof  the  line  of  his  wings  3  but  in  the  firft 
it  was  further  diftant  from  Saturn  than  in  the  fecond  3  fo  that  if 
this  was  the  fame  ftar,  it  moved  towards  Saturn  on  the  eaft, 
and  confequently,  fuppofing  it  to  be  its  fatellite,  it  was  in  the 
fuperior  part  of  its  circle. 

Feb.  6th,  1673,  it  was  leen  again,  and  all  the  following  days 
to  the  20th  3  this  new  planet  removed  more  and  more  from 
Saturn ,  till  the  1 9th  of  Feb.  when  the  difference  between  his 
paftage  and  that  of  the  centre  of  Saturn  was  30"  of  an  hour, 
which  gave  at  leaft  10  diameters  of  Saturn  3  and  on  the  20th, 
the  diftance  was  judged  byeftimation  to  be  greater:  By  the  ap¬ 
parent  fw  iftnefs  of  his  motion  during  the  firft  days,  it  was  very 
eafy  to  fee  that  this  planet  had  been  in  conjunction  with  Saturn 
Feb.  3d,  16733  and  by  his  motion  to  the  weft,  it  appears,  that 
he  was  in  the  inferior  part  of  his  circle  3  and  becaufe  during 
this  time  of  17  days,  he  removed  more  and  more  from  Saturn^ 
3ns  certain  that  he  remained  in  the  fame  quadrant  of  the  infe¬ 
rior  occidental  circle  above  17  days,  and  that  his  whole  revo¬ 
lution  is  more  than  68  days:;  He  was  thefe  laft  days  at  a 
diftance  almoft  equal  to  that  which  he  had  about  the  end  of 
Offiob.  16713  fo  that  in  480  days,  or  thereabouts,  he  made  a 
certain  number  of  entire  revolutions,  which  can  be  no  more 
than  7,  fince  each  of  them  is  queftiordefs  more  than  68  days 3 
if  you  fliould  count  7  of  them,  each  would  be  68  f  days,  if 
you  reckon  6,  each  would  be  80  days,  if  but  5,  each  would  be 
96  days;  but  this  laft  fuppofttion  can  by  no  means  be  made  to 
agree  with  the  two  obfervations  of  December  ‘167*2,  and  the 
firft  does  not  agree  fo  well  with  them  as  the  fecond. 

Dec.  23d,  another  fmall  ftar  was  found  weft  ward  of  Saturn% 
between  him  and  his  ordinary  fatellite,  which  was  alfo  on  the 
weft,  almoft  at  a  double  diftance  3  Dec.  30th,  a  fmall  ftar  was 
feen  to  the  eaft  of  Saturn ,  without  any  latitude  between  him 
and  his  ordinary  fatellite,  which  had  alfo  paffed  to  the  eaft  of 
him  3  /an.  10th,  1673,  tills  little  ftar  appeared  to  have  re¬ 
turned  almoft  to  the  fame  pofition  in  refpeCi  of  Saturn  and  his 

ordinary  fatellite,  where  it  had  been  Dec.  2. 3d  5  Jan.  15th, 
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the  ordinary  fatellite  was  oriental,  and  the  new  one  occidental, 
as  it  had  been  in  the  preceeding,  but  a  little  nearer  to  Saturn  ; 
that  fame  evening  this  planet  was  obferved  for  an  hour  toge¬ 
ther,  in  which  time  it  approached  to  Saturn  on  the  weft,  and 
conlequently  it  was  in  the  fuperiorpart  of  his  circle,  which  con¬ 
firmed  it  to  be  an  interior  fatellite  ;  thus  the  purfuit  of  ano¬ 
ther  fatellite,  which  was  at  a  greater  diftance  from  Saturn ,  and 
had  a  longer  period,  gave  occafion  of  difcove ring  this,  which 
is  nearer,  and  whofe  period  is  ihorter  ;  then  it  was,  that  com¬ 
paring  the  obiervaaons  together,  the  rule  of  the  motion  of  the 
new  interior  planet  was  found  ;  for  the  two  laft  ftiewed,  that 
in  five  days  he  had  made  more  than  a  whole  revolution;  by 
the  firft  obfervation  compared  with  the  third,  it  was  judged  that 
in  18  days  he  had  made  a  number  of  revolutions,  almoft  whole 
ones,  which  were  four,  each  of  them  of  four  days ;  fo  that 
between  the  10th  and  15th  it  might  be,  that  there  had  been 
one  revolution  of  four  j-  days,  or  two  revolutions  of  two  J  days 
each  5  but  the  combination  of  the  firft  with  the  fecond,  caufed 
him  to  feclude  the  period  oft  wo  \  days ;  it  was  therefore  judged 
by  thefe  oblervations,  that  this  laft  planet  fiqifhes  its  revolu¬ 
tion  about  Saturn  in  four  f  days ;  that  the  femidiameter  of  his 
circle  is  of  1  f  of  the  diameter  of  Saturn's  ring ;  that  he  was 
towards  his  greateft  occidental  digreffion,  "2)ec*  23d,  and 
Jan.  1  ft,  about  feven  o’clock  in  the  evening. 

j The  Volatilization  of  Salt  of  Tartar  and  other  fist  Salts;  by 
%)r.  Von  der  becke.  Phil.  Tranf.  N°  92.  p.  5185. 

THIS  learned  author,  having  exploded  the  ufelefs  and 
empty  terms  of  faculties,  qualities,  &c.  and  recom¬ 
mended  the  investigation  of  nature  by  experiments  guided  by 
rcafon  ;  endeavours  to  fhew,  firft,  the  caufes  of  the  fixation  of 
the  fait  of  tartar;  iecondly,  the  reafons  of  the  volatilization; 
thirdly,  what  degree  of  volatility  the  fait  of  tartar  hath  ac¬ 
quired  in  that  fermentation  made  with  its  own  ferment. 

As  to  the  firft,  he  blames  thole  that  divide  ftiltinto  fixtand 
volatile,  that  divifion,  in  his  opinion,  being  unknown  to  na¬ 
ture  ;  there  not  being  any  fixt  fait  to  be  formally  found  in  any 
body  before  calcination ;  fuch  as  the  alcalizate  fait  of  tartar  and 
other  fixt  fairs  are,  produced  by  calcination ;  he  therefore 
informs  us,  that  fairs  that  are  volatile  before  incineration,  are 
by  the  action  of  the  fire  lo  colliquated  among  themlelves 
and  with  the  earthy  particles,  as  to  become  fixt  thereby ;  for 
the  clearing  of  which,  he  luppofes,  with  fome  ethers,  that 
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•there  are  two  kind  of  falts,  viz.  an  Alcdli  and  an  Acid,  as  the 
genuine  inftruments  of  nature  in  the  germination  of  plants,  the 
hr  11  conceptions  of  animals,  and  in  all  the  beginnings  of  fer¬ 
mentations  -  and  thefe  two  falls  he  affirms  to  be  volatile,  and 
therefore  ealily  refolvable  by  the  fait  of  the  air  5  fince  it  ap¬ 
pears,  that  all  vegetables,  efpecially  aromatics,  if  they  be  any 
jconliderable  time  expofed  to  the  air  lole  their  fairs  ^  and  that 
wood  in  particular,  by  the  abtion  of  the  air  confuming  the  vo¬ 
latile  fait,  does  in  time  qffite  moulder  away  :  WhilH  therefore 
thefe  falts  are  loolened,  and  let  at  liberty  by  the  fire,  elfe  they 
would  not  a£t*  they  begin  to  operate  on  each  other  3  the  vola¬ 
tile  fait  working  on  the  volatile  Alcaliy  fixes  it,  and  they  are 
colliquated  together ;  which  operation  of  nature  being  well 
pbferved,  it  wjili  be  manifeft,  that  that  received  axiom  is  falfe^ 
viz.  things  volatile  are  fixed  by  thofe  that  are  fixt,  and  things 
fixt  rendered  volatile  by  thofe  that  are  volatile  :  Now  that  vo¬ 
latile  falts  are  confumed  by  the  air,  and  colliquated  by  fire, 
is  fp  notorious,  that  common  people  are  wont  to  fink  in  water 
fuch  timber  as  they  would  preierve  from  putrefaction,  thereby 
to  keep  it  from"  the  air,  and  to  harden  it  to  a  greater  degree 
for  flrong  fiipports  of  buildings ;  hence  alfo  they  fiightly  burn 
die  ends  of  timber  to  be  let  in  the  ground  5  that  ib  by  the 
fufion  made  by  fire,  the  volatile  lalts,  which  by  the  acceffion 
pf  the  moifture  of  the  earth  would  eafily  be  confumed  to  the 
corrupting  of  the  timber,  may  fix  each  other  5  for  which  rea- 
fon  anb,  viz.  the  fufion  of  the  volatile  falts,  Ihip-carpenters 
are  vyuut  to  burn  the  lowermofi  parts  of  fhips,  that  lie  under 
water  5  and  to  ufe  a  very  common  infcance,  it  is  known,  that 
whild  wood  burns,  the  fmoke  afcends  wherein  the  two  volatile 
falts  are  contained,  that  coagulate  each  other  into  foot;  which 
falts  in  ay  again  be  eafily  feparated;  and  theie  volatile  falts, 
coaftituung  the  fmoke  and  foot,  rife  till  the  wood  is  reduced  to 
a  hies,  in  which  the  remaining  volatile  falts  are  colliquated  to  a 
fixt  lalt,  to  be  eafily  wafhed  out  with  water  ;  thefe  two  vola¬ 
tile  falts  do  therefore  afford  the  matter,  of  which  the  fixt  lalt 
is  made  by  means  of  the  fire;  whence  it  is  evident,  that  fo 
much  the  more  fixt  fait  is  obtained,  which  really  happens,  the 
more  volatile  lalt  the  mixt  body  contained  before  incineration  5 
as  alfo  wh)  freih  herbs  burnt  to  afhes  yield  a  greater  quantity 
of  fixt  fait  than  dry,  becaufe  the  air  robs  them  of  the  greateft 
part  of  their  volatile  fairs  ;  and  on  the  fame  account,  decayed 
and  mouldered  wood  contains  a! molt  no  fixt  lalt,  having  alfo 
loft  its  weight. 


After 


Royal  Society,  417 

After  having  thus  fhewn,  that  no  fixt  Alcalizdte  fait  is  to 
be  found  in  mixt  bodies  before  incineration  5  and  how  the  vo¬ 
latile  falts  are  by  calcination  brought  to  fufion  and  fo  fixed} 
the  author,  in  order  to  a  further  proof  of  the  fixation  of  fuch 
volatile  ialts,  takes  notice  of  the  mixture  of  earthy  parts  in 
fuch  bodies  3  fome  of  which,  when  thefe  two  volatile  falts  thus 
opened  by  the  fire  a£f  on  each  other,  are  coagulated  with 
them  5  which  he  conceives  to  be  the  cale,  when  thefe  two 
falts,  being  concreted  in  the  kidneys,  do  by  their  afperities 
wound  the  blood  veffels,  whence  the  nephritic  pain  3  and  fo 
coagulate  together  with  themfelves  the  extravalated  blood, 
which  makes  the  done  in  the  kidneys  reddifh,  as  that  of  the 
bladder  is  whitilh  from  the  mucous  lublfance  of  that  part  - 
and  fo  he  obferves  that  the  flones  concreted  in  the  galb bladder 
are  of  a  bitter  taffie:  When  this  earth  is  by  the  fire  intimately 
united  with  the  falts,  and  has  been  in  a  manner  vitrified  with 
them,  it  unites  them  fo  ciofe,  that  they  can  no  more  rife  and 
fly  aw?ay;  and  the  falts  are  rendred  ib  fixt,  that  a  gentle  fire 
does  not  touch  them,  a  ftrong  one  brings  them  to  fufion,  and 
by  an  extreme  degree  of  heat  they  are  vitrified  $  fo  if  you  mix 
fixt  fait  of  tartar  with  cinnabar  of  antimony,  or  with  quickfil- 
ver,  all  the  quickfilver,  tho’  a  very  ponderous  body,  will  pals 
into  the  retort,  but  the  fait  of  tartar,  by  reafon  of  its  earth, 
will  remain  at  the  bottom  of  the  veflel;  whence  he  thinks  it 
evident,  that  the  fixt  Alcalis ,  efpecially  that  of  tartar,  can¬ 
not,  on  account  of  the  colliquation  of  the  earthy  parts,  pene¬ 
trate  into  bodies  to  be  difiblved,  nor  confequently  remove  the 
inmofi  feeds  of  difeafes. 

Now,  in  thefecond  place,  tho’  the  volatilizing  fuch  fixt  falts, 
and  particularly  that  of  tartar,  has  been  hitherto  found  very 
difficult  3  yet  our  author  conceives,  it  would  be  very  eafy,  if 
we  took  nature  for  our  guide,  and  if  we  feparated  from  fait  of 
tartar  the  fixing  earth,  that  hath  been  proved  to  be  mixed 
with  it  3  for  the  doing  of  which,  he  would,  according  to 
Dr.  Lancelot,  mix  the  fixt  lalt  of  tartar  with  its  genuine  fer¬ 
ment,  viz.  crude  tartar  3  or,  if  in  the  fermentation  you  have 
a  mind  to  fee  the  grape-like  bubbles,  with  cream  of  tartar, 
and  lb  be  expofed  to  fermentation  3  in  which  commixture  he 
would  have  this  efpeciallv  obferved,  that  it  be  done  to  a  de¬ 
gree  of  faturation,  and  till  the  fermenting  agitation,  and  the 
motion  of  the  laline  particles  do  ceale3  which  is  a  fign  that  all 
the  particles  of  the  fixt  lalt  of  tartar  are  conjoined  with  the  acid 
particles  of  the  crude  tartar,  or  its  cream;  and  all  the  parts  of 
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the  crude  tartar  faturated  with  the  fixt  fait ;  and  this  being 
obferved,  the  diftillation  will  be  more  fecurely  executed :  The 
author  is  entirely  perfuaded  that  in  his  fermentation  of  tartar, 
it  is  not  chiefly  the  very  fixt  alcali  of  tartar  that  is  again  vo¬ 
latiliz’d,  but  rather  the  fuperadded  ferment,  which  is  the  crude 
tartar  -  now,  tho’  the  fixt  alcali  of  tartar  be  in  this  fermenta¬ 
tion  freed  from  that  earth,  to  which  by  the  fufion  of  the  fire 
it  was  intimately  united,  yet  notwithltanding,  it  is  fixed  again, 
fay  the  acid  of  the  tartareous  ferment;  for  the  proof  of  which, 
he  makes  uie  of  the  urinous  fpirit  of  fai-armomac,  in  which 
there  are  two  volatile  falts,  an  urinous  and  an  acid ;  thefe 
two  falts,  tho’  volatile  when  feparated,  yet  when  united  detain 
each  other,  in  the  fame  manner  as  fixt  falts ;  fince  they  are 
neither  difi'olved  in  the  air,  nor  emit  any  odour,  like  true  vo¬ 
latile  falts :  Now  to  obtain  the  urinous  volatile  fpirit,  water  is 
poured  upon  the  fal-armoniac,  and  then  a  fixt  alcaxi  is  added, 
which  uniting  with  the  acid  portion  of  the  fal-armoniac,  the 
volatile  urinous  part  is  joined  with  the  water,  and  yields  a  very 
volatile  and  penetrating  fpirit,  which  ftrikes  the  note  very 
ftronaiy  •  tho’  before  the  mixture  of  the  fixt  fait,  the  ial-ar- 
xnoniac  was  entirely  fcentlefs ;  wherefore,  as  in  fai-armomac, 
the  fixt  fait  fets  free  the  alcalizate  portion  of  the  fait;  io  in 

this  fermentation  of  tartar,  the  tartar  calcined  to  blacknefs,  or 
the  fixt  fait  of  tartar  does  fet  loofe  the  alcalizate  part  of  the 
crude  tartar  from  the  acid  part :  If  therefore  to  this  tartar,  preg¬ 
nant  with  falts,  crude  or  depurated  by  a  folution  in  water,  you 
add  a  calcined  tartar,  or  fait  of  tartar  ltfelf  j  this  lixt  lau  wil 
immediatly  lay  hold  on  the  acid  portion  of  the  crude  tartar  ; 
and  as  in  the  tal-armomac,  fo  here,  it  will  fet  free  the  volatile 
alcalizate,  and  from  the  conflift  and  adion  of  the  felts  on  each 
other,  arane-like  bubbles  will  anfe  ;  and  this  mjeftion  oi  cal¬ 
cined  tartar  muft  be  continued,  till  all  fermentation  dothceafe; 
that  is,  to  the  very  degree  of  laturation ;  but  this  volatile  al¬ 
cali,  bein?  by  the  calcined  tartar  freed  from  its  acid,  like  the 
urinous  ot^ the  fal-armoniac,  will  prefently  fly  away :  Where¬ 
fore,  if  this  volatile  fpirit  could/orthwith  be  received,  it 
would  afford  a  real  volatile  fait  ol  tartar^  efpecially  ii  treed 
from  its  phlegm,  which  makes  it  a  fluid  fpirit,  and  without  the 
addition  of  any  thing  foreign,  coagulated  into  felt;  out  this 
cannot  be  done,  fince  this  mixture  cannot  be  put  into  the  cu¬ 
curbit  before  the  fermentation  is  over,  becaule  it  would  elle 
break  the  veffel;  nor  can  the  fixt  be  all  at  once  added  to  the 
diffblved  crude  tartar,  but  at  leveral  times,  because  <*11  *  e 
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fermented  part  would  quick]  y  get  out  at  die  edges  of  the  cu¬ 
curbit  ;  now  fince  by  the  addition  of  fixt  fait,  there  is  every 
trme  fo  much  of  the  volatile  acid  fet  free  from  the  crude  tartar, 
in  proportion  to  the  addition  of  fixt  fait,  and  that  prelently  it 
flies  away  5  it  certainly  follows,  that  if  by  injeflions,  feveral 
times  repeated,  you  come  at  lafl  to  the  point  of  laturation, 
there  will  remain  no  volatile  alcalizate  fait  of  the  crude  tartar: 
Since  then  there  is  no  hopes  of  obtaining  the  volatile  fait  from 
crude  tartar  this  way,  we  muft  endeavour  to  get  it  by  an  addi¬ 
tion  of  tartar  calcined,  or  fixt  fait  5  and  how  this  is  to  be  done, 
has  been  already  hinted,  viz.  by  the  feparation  of  the  earthy 
parts ;  for  as  the  volatile  alcalizate  particles,  upon  a  very  vehe¬ 
ment  colliquation  of  the  fire,  are,  by  an  intimate  union  with  the 
earthy  parts,  kept  from  afcending ;  fo  alfo,  when  freed  from 
thefe  terreftrial  fetters,  they  are  reftored  to  their  former  free¬ 
dom  and  volatility  5  and  this  feparation  of  the  earth  is  obtained 
by  this  fermentation  of  the  tartar  5  for  in  the  fame  manner  that 
the  acid  portion  of  the  crude  tartar  is  conjoined  with  the  fixt 
fait  of  tartar,  to  fet  the  volatile  alcali  of  the  crude  tartar  at 
liberty ;  there  is  alfo  made  a  precipitation  of  that  infipid  earth, 
which,  by  the  extreme  degree  of  fire,  was  united  with  the  fait 
of  tartar,  and  had  fixed  it  before :  But  to  give  an  ocular  de- 
monflration  of  this  fixing  earth,  he  alledges  the  example  of 
vitriolate  tartar;  in  this  operation,  while  the  fpirit  of  wine  is 
a  pouring  on  the  diffolved  fait  of  tartar,  or  its  oil  made  per  de- 
Vtquium ,  you  may  obferve  a  very  great  effiervefcence ;  during 
which,  and  the  a&ion  of  the  acid  of  the  vitriol  upon  the  alcali 
of  the  tartar,  an  earth  is  precipitated,  which  may  be  afterwards 
feparatedby  filtration;  now  that  this  earth  is  precipitated  from 
the  fait  of  tartar  and  not  from  the  fpirit  of  vitriol,  is  plain ;  and 
fome  call  it  the  magiftery  cf  vitriolate  tartar,  and  often  very 
improperly  prefer  it  in  their  prefcriptions  to  the  true  vitriolate 
tartar  itfelf ;  it  is  true,  this  earth  has  a  laiine  tafte,  but  thefe 
{'alts  as  is  ufual  in  all  precipitations,  only  adhered  to  the  pre¬ 
cipitated  matter,  and  may  by  a  repeated  ablution  be  eafily  fe- 
parated;  after  which  there  remains  nothing  but  an  infipid 
earth,  which  can  have  no  other  virtue  than  that  of  exficcating  • 
wherefore  after  the  fame  manner,  while  the  acid  part  of  the 
crude  tartar  is  united  with  the  alcalizate  of  the  fait  of  tartar, 
the  earth  alfo  of  the  fixt  fait  of  tartar  in  the  (aid  fermentation 
will  be  precipitated. 

The  gieateft  difficulty  being  thus  difpatched,  our  author  pro¬ 
ceeds  in  the  third  place  to  a  Idler;  which  is,  that  the  acid  part, 
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by  means  of  which  the  earth  was  precipitated,  detains  the 
volatile  alcalizate  part,  and  fixes  it  a-new  5  fo  that  his  volatile 
fait  of  tartar  has  hitherto  acquired  no  greater  degree  of  vola¬ 
tility  than  crude  fal*armoniac,  or  its  flowers  are  known  to  have  ; 
for  thefe,  tho’  they  confift  of  volatile  parts,  yet  they  dififufe  no 
odour  before  the  feparation  of  the  volatile  parts  5  and  they  alfo 
endure  the  air,  which  no  volatile  falts,  truly  fuch,  will  do  5 
wherefore  they  cannot  yet  be  reckoned  among  volatiles,  ftri&ly 
fo  called  :  Now  to  give  this  volatile  alcali  of  tartar  the  laft  and 
higheft  degree  of  volatilization,  the  author  thinks  it  neceflary, 
there  ihoujd  be  made  a  new  addition  of  fixt  fait  of  tartar, 
which  in  the  fame  manner,  as  before  it  had  fet  free  the  alcali- 
zate  part  df  crude  tartar  from  its  acid,  mull  here  alfo  take  from 
the  manifeft  acid  of  crude  tartar  the  alcalizate  part  of  the  fixt 
lalt  of  tartar,  already  freed  from  earth  ;  whereby  this  alcalizate 
part  of  the  fait  of  tartar  truly  volatilized,  being  joined  to  the 
water,  will  conflitute  a  very  volatile  fpirit,  which,  he  fays,  may 
be  coagulated,  without  addition,  into  volatile  cryftals,  having 
the  perfedf  tafte  of  tartar. 

5 the  Nature  cf  Snow  5  by  2)r.  Neh.  Grew.  Phil.  Tranf. 

N°  92.  p.  5193. 

A  Diligent  and  careful  obferver  will  with  Dr.  Hook  and 
2)es  Cartes,  find,  that  many  of  the  parts  of  fnow  are  of  a 
regular  figure,  and  for  the  molt  part,  as  it  were,  fo  many  little 
rowels  or  liars  with  fix  points,  which  are  perfect  and  transparent 
ice,  as  any  we  lee  on  a  pool  or  veflel  of  water  ;  on  each  of  thele 
fix  points,  are  let  other  collateral  points,  and  thefe  always  at 
the  fame  angles  with  the  principal  points  themfelves  :  That 
among!!  thefe  regular  figures,  many  others  alike  regular,  but 
far  1m alien  may  Jikewife  be  difcovered  :  That  being  Hill  more 
attentive,  we  fhall  perceive,  that  there  are  divers  others,  which 
are  indeed  irregular,  yet  chiefly  the  broken  points,  parcels,  and 
fragments  only  of  the  regular  ones  :  That  befides  the  broken 
parts  there  are  fome  others,  which  feem  to  have  loll  their 
regularity,  not  fo  much  in  being  broken,  as  being  by  various 
winds  fir  ft  gently  thawed,  and  then  freezed  again  into  little 
irregular  mailes :  From  all  which,  fnow  leems  to  be  an  infi¬ 
nite  number  of  icicles  regularly  figured,  not  only  in  fome  few 
parts  thereof,  but  originally  in  the  wh ole  body  of  it;  not  fo 
much  as  one  particle  of  fomany  millions  being  originally  inde¬ 
terminate  or  irregular;  that  is,  a  cloud  of  vapours  being  ga¬ 
thered  into  drops,  thefe  drops  do  forthwith  delcend;  in  which 

defcent 
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defcent  meeting  with  a  freezing  wind,  or  at  lead:  palling  thro’ a 
colder  region  of  the  air,  each  drop  is  immediately  frozen  into 
an  icicle,  fhooting  itfelf  into  points  or  icicles  on  all  fides  from 
the  centre  ;  but  ftill  continuing  their  delcent,  and  meeting  with, 
warmer  air  ;  fome  are  thawed  and  blunted,  others  broken,  but 
the  greateft  number  cling  together  in  feveral  parcels,  and  form 
what  we  call  flakes  of  Inow :  Hence  we  underfland  why  Inow, 
tho’  it  feem  to  be  foft,  is  really  hard,  becauie  it  is  a  real  ice, 
whofe  infeparable  property  it  is  to  be  hard;  and  its  fofrne  is  is 
only  apparent,  the  Aril  touch  of  the  Anger  upon  any  of  its  fharp 
edges  or  points  inftantly  thawing  it,  otherwife  thefe  points 
would  pierce  our  fingers  like  io  many  lancets :  And  again  the 
reafon  appears,  why,  fnow,  tho’  a  real  ice,  and  fo  a  hard  and 
denfe  body,  is  notwithfhanding  very  light,  which  is  the  extreme 
thinnefs  of  each  icicle  in  re  ip  eft  of  its  breadth  ;  for  io  gold,  tho’ 
the  moil  ponderous  of  all  bodies,  being  beaten  into  leaves,  rides 
on  the  leaft  breath  of  air;  and  thus  it  is  in  all  other  bodies, 
whofe  furfaces  exceed  their  quantity  of  matter :  Hence  it 
alfo  appears  why  fnow  is  white,  which  is,  becaufe  it  confifls  of 
parts,  each  or  which  fingly  is  transparent,  but  mixed  together, 
appear  white;  as  the  parts  of  froth,  glafs,  ice,  and  other  trans¬ 
parent  bodies,  whether  foft  or  hard. 

The  effential  nature  of  fnow  may  be  befl  underflood,  by 
comparing  its  general  figure  with  the  regular  figures  of  feveral 
other  bodies;  for  from  a  like  configuration  we  may  probably 
infer  a  like  fubjeff,  and  a  like  efficient:  As  to  the  figure  of 
fnow,  it  is  generally  one,  as  that  above  defcribed;  and  it  is 
rarely  of  different  figures,  but  when  it  is,  they  may  be  reduced 
to  two,  viz.  circular  and  hexagonal,  cither  Ample  or  com¬ 
pounded;  it  happens  rarely  that  they  have  more  than  fix 
points,  but  if  they  exceed  that  number,  then  the  points  are 
not  8  or  10,  but  12  ;  or  they  appear  in  Angle  fhoots,  as  fo  many 
Ihort (lender  cylinders,  like  thofe  of  nitre;  or  in  one  fhoo% 
which,  like  an  axel-tree,  is  inferted  into  a  pair  of  icicles,  as  th« 
two  wheels ;  or  laftly,  they  appear  of  the  lame  hexagonal  figure, 
of  the  fame  ufual  breadth,  but  of  a  continued  thickneft,  like 
the  ftone  ‘Boethius,  calls  Jlflroites ;  yet  all  thefe  figures  are 
rare,  the  firfl  that  was  defcribed  being  the  general  figure. 

The  configurations  of  other  bodies  are  fome  more,  ibme  left 
rcfembling  icicles ;  nitre  is  formed,  as  is  commonly  known,  into 
long  cylindrical  fhoots ;  as  alfo  generally  all  lixivial  falts,  re¬ 
fembling,  tho’  not  perfectly,  the  feveral  points  .of  each  flarry 
icicle  of  fnow  5  fait  of  hart’s  horn,  fal-armomac,  and  fome  other 
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volatile  falls,  befides  their  principal  and  longer  fhoots,  have 
fhorter  ones  that  branch  out  from  thofe  ;  but  the  cryfials  of  urine 
have  fiill  a  nearer  refemblance;  for  tho’  in  lalts  of  hart’s-horn, 
the  collateral  fhoots  (land  at  acute  angles  with  the  principal, 
vet  not  in  pairs,  and  at  equal  heights  5  and  in  ial-armoniac,  tho’ 
the  /hoots  hand  diametrically  oppofite,  or  at  equal  heights,  yet 
withal  at  right  angles  ;  whereas  in  the  icicles  of  urine  they 
hand  both  at  equal  heights  and  at  acute  angles 5  in  both  thefe 
circumftances  refembling  fnow  ;  and  it  is  obfervable,  that  the 
configuration  of  feathers  is  likewife  the  fame  ;  the  reafon  of 
which  is,  that  fowls,  having  no  organs  for  the  evacuation  of 
urine,  the  urinous  parts  of  their  blood  are  difcharged  by  the 
habit  or  /kin,  where  they  both  produce  and  nouri/h  feathers. 

From  hence  it  /hould  feem  that  every  drop  of  rain  contains 
fome  fpirituous  particles,  which,  meeting  with  others  in  their 
defcent,  of  a  faline  nature,  partly  nitrous,  but  chiefly  urinous, 
or  of  an  acid  falinous  nature,  do  fallen  on  them,  and  thereby 
the  whole  drop  is  fixed,  not  into  any  indifferent  and  irregular 
fhape,  but  figured  into  a  little  liar. 

Of  the  Cacao-tree  in  Jamaica.  Phil.  Tranf.  N°  99.  p.  6007. 

THE  trunk  of  the  cacao  tree  is  commonly  about  four 
inches  in  diameter,  five  foot  high,  and  above  twelve  from 
the  ground  to  the  top  of  the  tree  ;  thefe  trees  differ  exceedingly 
among  themfelves;  for  fome  /hoot  up  into  two  or  three  trunks, 
others  again  into  one  5  many  of  their  leaves  are  dead,  and  ge-  ‘ 
nerallv  difcoloured,  unlefs  on  very  young  trees  5  they  are  not 
quite  fo  agreeable  to  the  eye,  as  the  fruit  is  to  the  lovers  of 
chocolate :  The  number  of  cods  this  tree  produces,  is  uncer¬ 
tain  9  but  a  bearing  tree  yields  from  two  to  eight  pounds  of 
nuts  a  year,  and  each  cod  contains  from  twenty  to  thirty  nuts. 

The  manner  of  curing  thefe  nuts  is,  to  cut  them  down  when 
they  are  ripe,  and  lay  them  on  heaps  for  three  or  four  days, 
that  they  may  fweat  in  the  cods  5  after  this  the  cods  are  cut 
open,  and  the  nuts  taken  out,  and  put  into  a  trough  covered 
with  plantain-leaves,  where  they  fweat  again  for  fixteen  or 
twenty  days  5  the  nuts  in  each  cod  are  knit  together  by  certain 
fibres,  with  a  white  kind  of  pulp  about  them,  that  is  agreeable 
to  the  palate  3  by  the  turning  and  fw eating,  their  little  firings 
are  broken,  and  the  pulp  is  imbibed  by  the  fubfiance  of  the 
nut,  and  mingled  with  it;  after  this  they  are  let  to  dry  in  the 
fun  for  three  or  four  weeks,  and  then  they  become  of  a  reddi/h 
dark  colour:  What  is  remarkable  in  this  fruit  is,  that  the  cods 
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grow  only  out  of  the  body,  or  great  limbs  and  boughs  5  and 
that  at  the  lame  time,  and  in  the  fame  part  of  the  tree,  are 
both  blolToms,  and  young  and  ripe  fruit:  Thefe  trees  bear  in 
different  leafons,  as  fome  moll  plentifully  in  December  and 
January ,  and  others  in  May  $  tho’  thefe  feveral  trees  are  at  no 
great  dillance  from  each  other  3  and  fuch  as  bear  moil  plenti¬ 
fully  in  December  have  fome  fruit  in  May,  and  on  the  contrary. 

The  cacao-trees  are  at  firil  reared  from  the  nuts,  which  are 
always  planted  in  the  fhade,  either  under  caffave,  plantain-trees, 
or  in  woods  3  the  Spaniards  are  wont  to  lay  them  under  a  certain 
large  fhady  plant,  called  by  them  Madre  de  Cacao  :  The  tree 
is  feldom  tranfplanted,  unlefs  where  it  happens  to  fail  5  and  it 
often  does  fo  in  open,  poor,  and  dry  lands  3  for  this  tree  mull 
be  iheltered  from  the  fun  while  young,  and  at  all  times  from 
north-eall  winds  3  and  it  requires  a  fat,  moift,  and  low  foil,  on 
which  account  they  are  commonly  planted  by  rivers  and  be¬ 
tween  mountains  3  fo  that  it  is  unwholefome  to  live  where 
there  are  good  cacao-walks:  In  a  year’s  time  the  plant  arrives 
at  the  height  of  four  foot,  with  leaves  fix  times  larger  than  thofe 
of  an  old  tree,  which,  as  the  plant  grows  bigger,  fall  off,  and 
fmaller  leaves  lucceed. 

The  trees  are  commonly  planted  at  twelve  foot  dillance  3 
and  at  three  years  old,  when  the  foil  is  good,  and  the  plant 
thriving,  it  begins  to  bear  a  little,  and  then  the  whole  or  only 
fome  of  the  fhade  is  cut  down  3  and  fo  the  quantity  of  fruit 
encreafes  till  the  10th  or  12th  year,  and  then  the  tree  is  fup- 
poled  to  be  in  its  prime  3  how  long  it  may  continue  fo,  cannot 
be  conjeflured  3  but  it  is  certain  that  the  root  fends  forth  fuck¬ 
ers,  that  fupply  the  place  of  the  old  Hock,  when  it  either  dies 
or  is  cut  down,  unlefs  any  ill  quality  of  the  foil  or  air  kill 
them  both. 

Cacao  was  originally  the  wild  growth  of  the  TVeft- Indies :  It 
paffes  for  money  in  Nevo  Spain  and  the  filver-countries. 


Jhe  Advantages  in  Virginia  for  ‘Building  of  Ships.  Phil. 

Tranf.  93.  p.  6015. 

TH  E  country  of  Virginia  all  over  abounds  with  large  and 
tall  oaks,  at  lead  50  or  60  foot  high,  of  clear  timber 
without  branches,  and  very  fit  for  making  plank  of  any  fize, 
being  very  tough,  and  extremely  well  enduring  the  water. 

No  other  country  in  the  world  is  better  ftored  with  pine  for 
mads  3  befidcs  another  fort  of  wood,  called  Cyprejs ,  which  ex- 
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,ceeds  any  pine,  being  as  tough  and  Springy  as  yew,  and  capable 
of  being  bent  to  any  degree*  and  when  dry,  it  is  much  lighter 
than  hr;  and  lb  Jailing,  that  it  feems  rather  to  polifh  than 
perilh  in  the  weather. 

Virginia  affords  great  numbers  of  old  pine  for  making  rofin, 
pitch,  and  tar:  And  it  might  alfo  yield  the  conveniency  of 
planting  hemp  for  cordage  and  fail-cloths:  To  which  we  may 
add  the  great  plenty  of  iron  Hone,  which  have  been  found  very 
good;  and  the  conveniency  of  wood  and  lime-ffone for  making 
iron,  which  might  be  done  at  a  much  cheaper  rate  there  than 
in  England. 

1  J  v  ■  t  ’  .  J 

Jl  Way  of  making  Vines  grow  over  the  Roof  of  a  Houfe 5  by 
Mr.  J.  Templer.  Phil.  Tranf.  N°  93.  p.  6016. 

IE  T  the  vines  afeend  by  one  fingle  Hem  to  the  eaves  of 
the  houfe,  and  cut  off  all  the  luxuriant  branches  ;  then 
give  them  liberty  to  fpread  over  the  tiles  on  one  fide  of  the 
houfe ;  by  this  contrivance  the  vines  are  no  hindrance  to  the 
^ther  wall- fruit,  and  the  rays  of  the  fun  being  almofl  direft 
upon  them,  the  grapes  will  become  riper,  fweeter,  and  they 
will  be  in  greater  plenty  than  when  the  vines  are  placed  as 
wall-trees. 


The  Motion  of  the  Hearts  0/  two  Urchins;  by  Mr.  J;  Templer. 

Phil.  Tranf.  K°  93.  p.  6016. 

MR.  Temfler  cut  out  the  hearts  of  two  urchins,  and  he 
found  the  fyffole  and  diaftole  to  continue  full  two  hours, 
while  the  hearts  lay  on  an  earthen  white  plate  in  a  cold  win¬ 
dow  ;  the  fpace  of  time  between  the  diafloles  was  unequal,  but 
very  large  for  half  an  hour,  and  then  fenfibly  diminifhing,  till 
they  cealed  at  the  end  of  two  hours,  when  they  could  not  be 
made  to  move  by  the  prick  of  a  needle;  yet  upon  letting  the 
plate  upon  the  hearth  in  the  chimney,  in  about  two  minutes 
they  began  to  beat,  tho’  but  weakly,  and  after  eight  minutes 
they  beat  freely,  and  when  removed  into  the  window  again, 
they  .continued  their  pulfation  without  pricking  above  an  hour, 
and  might  have  done  lo  longer,  if  they  could  have  been  at¬ 
tended  on  :  We  may  hence  make  a  probable  conjecture  at  the 
eauie  of  life  and  death :  But  when  mail  we  fay  any  animal  or 
infeci  is  dead,  if  it  continue  to  have  motion? 
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Obfervations  in  Turky.  Phil.  Tranf.  N°  93.  p.  tfOI7. 

THERE  is  a  difeafe  which  reigns  in  the  country  about 
Aleppo,  and  as  far  as  Bagdat ,  not  fparing  any  age  or  fex, 
and  invading  as  well  ftrangers  as  natives  5  it  is  popularly  called 
II  male  d’  Aleppo,  and  appears  in  the  fkin  as  a  fmall  puftule  or 
wheal,  hard  and  red,  whofe  head  at  firft  is  fcarce  bigger  than 
the  point  of  a  pin 5  it  grows  afterwards  bigger,  and  continues 
growing  for  fix  months,  and  it  is  fed  by  five  or  fix  little  roots 
or  fibres  5  in  fix  months  more  it  declines  again,  fo  that  the 
whole  period  of  this  dileafe  is  generally  comprifed  witoin  the 
compafs  of  a  year:  This  puftule  has  hitherto  been  fo  far  from 
yielding  to  any  remedies,  either  in  the  beginning,  middle,  or 
declination,  that  they  rather  exafperate  it,  tho’  they  are  ano¬ 
dynes*  this  difeafe  is  wholly  to  be  left  to  nature,  and  if  you 
do  fo,  there  is  no  pain  or  trouble  in  it  3  it  feizes  not  only  once 
but  feveral  times  the  fame  perfbns,  and  in  leveral  parts  of  the 
body  5  and  if  it  fall  on  the  face,  as  it  often  does,  it  caufes  a 
remarkable  fear,  which  notwithstanding  gradually  difappears, 

|  Fevers  tho’  they  have  the  fame  lymptoms  as  in  England,  yet 
there  are  two  things  peculiar  in  them  5  one  is,  that  in  acute 
fevers,  a  cold  fweat  commonly  fignifies  recovery,  but  a  hot 
fweat  portends  death  5  the  other  is,  that  in  fuch  acute  fevers, 
even  an  intermitting  pulfe  threatens  no  danger. 

The  leproly,  which  formerly  was  fo  rife  in  thefe  countries  is 
now  hardly  known  there,  tho’  there  is  fill!  at  bDamafcus  an  hoi- 
pital  for  fuch  patients. 

The  reafon,  why  Conftantincple  is  fo  fubjedft  to  the  plague  is, 
according  to  ioine,  owing  to  the  number  of  flaves  which  are 
yearly  brought  from  the  Black  Sea,  and  to  their  hard  diet  and 
ufige  •  and  others  are  of  opinion,  that  the  common  people 
there  feeding  on  melons  and  cucumbers  for  the  greatefl  part  of 
fummer,  and  drinking  water  upon  them,  fall  into  malignant 
and  peftilential  fevers  3  but  phyficians  generally  hold  that  the 
air  of  Constantinople  is  infeHed  by  the  north-eaft  winds,  which 
commonly  blow  for  three  months,  beginning  about  the  fummer- 
fo  Iff  ice  3  which  riling  from  unwholefome  marlhes  in  t 'tartary  and 
jMufcovy ,  and  pafling  over  the  Black  Sea ,  a  place  abounding  in 
fogs,  carry  along  with  them  certain  difpofitions  tending  to 
corruption,  which  affecting  bodies  already  prepared  by  bad 
diet,  may  well  be  judged  to  be  the  caufe  of  this  diftemper. 

Betides  the  other  ufes  of  opium  in  "Turky,  it  is  common  in 
Arabia  to  cure  the  griping  of  the  guts  in  horfes  therewith. 

As 
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As  to  the  way  of  drefling  leather  in  cl’urkyy  it  is  to  be  ob- 
ferved,  that  their  leather  is  not  near  lb  ftrong  and  ferviceable 
as  the  EngliJJo-j  and  tho’  it  be  commonly  reported,  that  the 
leather  in  thefe  parts,  tho’  thin  and  fupple,  will  hold  out  wa¬ 
ter,  yet  this  is  owing  to  their  putting  a  cere-cloth  between  the 
lining  and  the  leather  of  their  winter-boots:  In  dreffing  their 
leather  they  ufe  lime  and  Album  Grtfcum,  and  inftead  of  bark, 
Valonia ,  a  fort  of  acorn  growing  on  the  oak 3  and  the  Englifr 
acorns  might  have  the  lame  effetf:,  and  to  better  purpofe3  lor 
the  Valonia  burns  the  leather,  whereas  the  former  may  proba¬ 
bly  be  more  temperate, 

tfhe  Svnchronifm  of  tho  Vibrations  in  a  Cycloid.  Phil,  iranfl 
N°  94.  p.  6032,  I'ranjlatcd  from  the  Latin. 

LET  Plate  XL  Fig.  iz.  ab,  be ,  cd>dey  ef &c.  be  mu¬ 
tually  equal  3  and  b  1,  c  2,  d  3,  e 5,  &C.  mcreafe  equal¬ 
ly,  as  the  numbers,  1,  3,  5,  7,  1  faY>  t^iat  any  heavy- 

body  falling  from  any  point  of  this  line  will  reach  the  loweit 
point  in  the  fame  fpace  ol  time,  in  which  it  would  reach  it, 
did  it  fall  from  any  other  point  of  the  fame  line  3  for  if  you 
fuppofe  a  2=2  a  b  ~  he  tn:  c  dt  £yc.  and  b  b  1,  and  x  be  the 
number  of  times  either  of  them  is  taken  3  then  if  x  a  be  put 
for  aft  xxb  mull  Hand  for />,  and  coniequently  the  time  of 

defeent  will  neceflarily  be  dbdi —  or  — •  3  and  the  fame 

J  xx a  a  a  a 

holds  in  all  cafes,  therefore,  Z$c;  r1 

I  fay  further,  that  this  curve  is  the  cycloid,  which  is  eafilv 
demonftrated  from  the  conftru&ion,  and  from  what  was  juit 
now  hinted,  viz.  that  this  curve  abedefz  is  equal  to  twice 
the  lail  of  the  right  lines,  that  is,  to  2  z  »,  and  that  a  v  is 
equal  to  half  the  circumference  ol  a  circle  whole  diameter  is 
si, 5  and  umverfally,  that  the  triangle  T  H  reprefents  the 
right  line  *  *>,  the  Iquare  T  «  H  ®  the  curve  abode f  z,  and 
that  the  quadrant  Y  <£>  reprefents  the  right  lmetf&>,jwd 
the  parts  of  one  refpeaively  the  parts  of  the  other  3  as  if  Y  &  1% 
reprefent  //,  then  Y  ~  51  S5  reprefents  a<P,  m d  Y  pJU  2si 
reprefents  af :  And  in  a  word,  that  a  ball  lufpended  from  a 
firing  of  a  due  length  and  vibrating  between  two  cycloids,  does 
move  in  a  cycloid  3  wherefore  thefe  vibrations  are  performed 
in  the  fame  time.  QJE  D. 
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Microfcopical  Obfervations ;  by  M  Leewenhoeck.  Phil, 

Trani'.  1SJ 0  94.  p.  6037. 

M  Leewenhoeck  oblerved  that  mouldinefs  on  fkin,  flefh,  or 
•  other  things,  fhoots  up  firfl  with  a  flreight  tranfparent 
ftalk,  in  which  a  globular  fubftance  rifes,  that  generally  fettles 
at  the  top  of  the  llalk,  and  is  followed  by  another  globule, 
driving  out  the  firfl  either  on  the  fide,  or  at  the  top;  and  that 
again  is  fucceeded  by  a  third,  lS>c.  all  which  form  on  the  ftalk 
one  great  knob,  a  great  deal  thicker  than  the  ftalk  itfelf  3  and 
this  large  knob  burfting  afunder  reprefents  a  kind  of  bloffoms 
with  leaves. 

The  fling  of  a  bee  he  obfervd  to  confift  of  two  other  flings, 
lodged  within  the  firfl,  with  each  its  peculiar  iheath :  He 
further  oblerved  anteriorly  on  the  head  oi  a  bee  two  inftru- 
ments  with  teeth,  which  he  calls  fcrapers,  becaufe  he  luppofes 
that  with  them  the  bee  lcrapes  the  waxy  fubftance  from  the 
plant}  befides  two  other  parrs,  which  he  calls  worms,  where¬ 
with  he  thinks  the  animal  works  and  makes  the  combs;  there 
is  likewife  a  fmall  body,  which  he  calls  the  wiper,  which  is 
rough,  and  exceeds  the  other  members  in  thickneis  and  length, 
by  which  he  thinks  the  bee  gathers  the  honey  from  the  plants  3  all 
which  organs  when  fhe  gives  over  working  Ihe  fkillfully  (heaths 
up  in  good  order  under  her  head :  As  to  the  eye  of  the  bee,  it 
receives  the  light  jufl  with  the  fame  fhade  as  honey-combs  are 
feen ;  whence  he  fuppofes  that  the  bee  works  not  by  art  or 
(kill,  but  only  after  the  patern  of  the  light  received  by  the 
eye. 

He  obferved  in  a  loufe  a  fliort  tapering  no fe  with  a  hole  in 
it,  out  of  which  it  exerts  its  fling,  when  it  would  fuck  blood, 
which  is  a  great  deal  finer  than  any  fingle  hair ;  the  head  is 
without  any  futures,  and  the  ikin  is  rough ;  in  the  two  horns 
are  five  joints;  one  claw  of  the  foot  refembles  that  of  an  ea¬ 
gle’s,  but  the  other  of  the  fame  foot  hands  flreight  out,  and 
is  very  fmall ;  and  between  thefe  two  claws  is  a  raifed  part  or 
knob,  the  better  to  hold  fall  the  hair. 

Of  an  E [fence  for  [launching  Blood;  by  M.  Denys.  Phil. 

Tranf.  N°  94.  p.  do  3  9. 

TH  l  S  effencc,  being  applied  to  any  artery  whatfoever, 
Hops  the  blood  inflantly,  without  binding  up  the  wound  5 
the  firfl  trials  were  made  on  dogs,  whole  crural  and  carotid  ar¬ 
teries  were  cut,  and  the  blood  was  flopped  in  a  little  time, 

the 
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the  wound  healing  without  any  fear  or  fuppuration  :  Some  ex¬ 
periments  were  alfo  made  upon  men,  and  it  fucceeded  as  well 
as  in  dogs.  This  liquor  taken  alio  inwardly  flops  inveterate 
fluxes  of  blood. 


The  Vafa  Teflicularia  of  a  Beetle,  and  the  Vena  Arteriofa 
not  found  in  fome  Animals  that  have  Lungs  ;  by  Dr.  Swam¬ 
merdam.  Phih  Tranf.  N°  94.  p.  5040.  Translated  from  the 
Latin. 

TH  E  flruTure  of  the  Vafa  Tefiicularia  of  a  Naficornis 
beetle  agrees  exactly  with  that  of  the  human  tefhcles,  it 
being  obferved  to  confifl  of  one  only  rope,  which  is  long,  hol¬ 
low,  and  with  innumerable  folds;  but  they  have  a  blind  be¬ 
ginning  or  extremity,  which  is  not  obferved  in  thofe  of  a  man. 
Their  length  is  two  foot  fix  inches;  and  th  e  Vafa  deferentia, 
when  wounded,  difeharge  a  copious  white  Semen ;  there  are 
befides  fix  veficles  or  rather  feminal  glands,  whofe  du6ls,  in 
the  fame  manner  as  in  men  and  brutes,  contain  a  yellowifh 
feminal  fubllance. 

Tho’  frogs,  which  are  amphibious  animals,  are  allowed  to 
have  lungs,  yet  they  are  deflitute  of  the  Vena  Arteriofa ; 
wherefore  their  blood  does  not  circulate  thro’  the  lungs,  nor  is 
it  there  comminuted,  but  is  propelled  thro’  the  whole  body 
from  the  one  fingle  finusor  ventricle  of  the  heart ;  which  may 
afford  no  contemptible  argument  for  refloring  to  the  liver  the 
office  of  fanguification :  Yet  there  is  a  manifefl  artery,  analo¬ 
gous  to  the  Bronchial  or  rather  pulmonary,  in  the  coat  that 
envelopes  the  lungs  of  frogs,  which  in  a  furprifing  manner, 
and  like  a  net,  is  extended  over  their  whole  fubllance,  and 
with  its  minute  ramifications  proceeds  to  the  mod  internal  ve¬ 
ficles,  where  it  is  thought  to  communicate  with  the  pulmonary 
vein,  and  even  in  a  manner  manifefl  to  fight;  and  that  venal 
veffel  is  twice  larger  than  the  arterial,  fituated  in  the 
cavity  of  the  lungs,  and  efpecially  in  the  extremities  of  the 
veficles;  from  whence  it  fupplies  all  the  cells  and  even  the 
furrounding  tunicle  with  capillaries  and  almoft  invifible  rami¬ 
fications. 

'  Dr.  Swammerdam  fufpc&s  that  toads,  lizards,  ferpents,  ea¬ 
rn  el  eons  fnails,  and  water-falamanders  have  the  fame  firuc- 
ture  of  lungs  with  frogs;  as  alfo  all  other  animals  that  have 
membranous  lungs. 
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Experiments  made  with  a  Liquor  for  ft  crunching  Blood  $  by 
cDr.  Needham,  and  M.  Denys.  Phil.  Tranf.  N°  95.  p.  6052. 

AF  T  E  R  having  laid  bare  the  jugular  vein  of  a  dog,  and 
opened  it  with  a  lancet,  and  then  immediately  applying 
to  it  a  button  pledget  of  lint  dipt  in  this  fiyptic,  which  was 
Pent  from  France 5  and  opening  alio  the  carotid  artery,  and 
applying  a  pledget  after  the  fame  manner,  keeping  it  on  by 
the  prefiure  of  the  thumb  for  about  of  an  hour,  they  were 
then  taken  oft^  and  the  veifels  bled,  but  not  freely  5  but  renew¬ 
ing  them,  and  keeping  them  on  for  a  \  of  an  hour  longer, 
both  the  vein  and  artery  were  united. 

A  young  woman’s  bread:  being  cut  off,  the  arteries  were 
flopped  by  holding  the  like  pledgets  in  their  mouths,  whilfl 
the  dreifings  for  the  bread  were  preparing  •  and  then  the  pled¬ 
gets  being  removed,  the  blood  continued  Haunch  and  the 
mouths  of  the  arteries  were  doled. 

1  he  crural  artery  of  a  dog  was  quite  cut  thro’,  and  a  com- 
prefs  of  lint  dipt  in  the  liquor  was  immediately  applied  to  it, 
and  in  a  quarter  of  an  hour  the  wound  was  found  dry:  Upon 
cutting  oft  a  dog’s  leg,  and  applying  a  comprefs  of  lmt  dipt  in 
the  fiyptic  to  the  veins  and  arteries,  in  a  quarter  of  an  liour, 
tne  comprefs^  was  taken  oft,  as  alio  the  bandage,  and  the 
blood  was  entirely  ftaunched. 


The  Demonstration  of  M  Sluhus’s  Method  of  drawing  Tangents 
to  any  Curves ,  without  the  trouble  of  Calculation .  Phil, 
Tranf.  N  95.  p.  6059.  Tran /bated  from  the  Latin. 

TH  .K  demonftratiqn  depends  on  the  following  Lemmata 

1  he  difference  of  two  powers  of  the  lame  de¬ 
gree,  divided  by  the  difference  of  their  roots,  gives  the  feveral 
members  of  the  next  inferior  degree  of  their  binomial ;  as 
y 5  —  x 3  _ 

. —  yy  2*  There  are  as  many  members 


y  7 

in  a  binomial  of  any  degree,  as  there  are  units  in  the  expo< 
nent  of  the  next  fupenor  degree  ^  viz.  three  in  a  fquare, 
four  in  a  cube,  &c.  2.  If  the  fame  quantity  be  divided  bv 

two  others,  whofe  ratio  is  given,  the  quotients  will  be  recipro¬ 
cally  in  the  fame  ratio  :  By  thefe  Lemmata  M  Slnftus's  method 
is  eafily  demonffrated,  fince  they  are  difpofed  in  that  order, 
which  leads  one,  as  it  were  by  the  hand,  to  the  demonftrution! 


I  1  1 


Yor,.  I, 
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Of  the  Lumbriei  Lati  and  Cucurbitini  ;  by  Dr.  Lifter.  Phi], 

Tranf.  N°  95.  p.  6062. 

IN  the  guts  of  a  dog  were  found  upwards  of  a  hundred  of 
th t  Lumbriei  Lati ,  or  tape-worms,  the  Duodenum  was 
exceedingly  fluffed  with  them  ;  they  were  alfo  found  in  the 
dog’s  Jejunum  and  Ileon>  but  none  lower  than  the  valve  of  the 
Colon ,  nor  any  higher  than  the  Duodenum ,  or  within  the 
t Pylorus below  the  Duodenum  they  lay  at  certain  diflances 
from  each  other,  tho’  fometimes  twifted  together  in  pairs  or 
snore;  near  them  their  excrement  was  always  found  diftin<ft 
both  in  colour,  which  was  more  grey,  and  confidence  from 
the  chyle 3  thefe  worms  lie  generally  with  the  fmall  end  up¬ 
wards  5  expelling  the  defeent  of  the  chyle,  and  feeding  upon 
it :  The  Lumbriei  Lati  were  none  of  them  above  a  foot  long, 
and  generally  of  an  equal  length  and  bignefs;  the  one  extre¬ 
mity  was  as  broad  as  the  nail  of  a  little  finger,  and  pointed 
like  a  lancet 5  the  other  extremity  growing  gradually  imaller, 
for  one  third  of  the  whole  length  of  the  animal  was  knotted, 
or  ended  in  a  iinall  button,  like  a  pin’s-head;*  they  were  all 
over  milk-white,  flat  and  thin,  like  fine  tape,  divided  into 
infinite  rings,  and  incifures*  each  incifure  has  fharp  angles  on 
both  fides,  looking  towards  thel.broader  extremity,  and  /land¬ 
ing  out  beyond  each  other;  whence  Dr.  Lifer  takes  the  fmall 
end  to  be  the  head,  becaufe  otherwife  the  iharp  corners  of  the 
rings  would  neceiihrily  hinder  the  afeent  ot  the  animal;  where¬ 
as  if  the  contrary  be  true,  they  ferve  to  fuflainit:  Each  ring 
has  alfo  on  the  one  fide  only,  and  that  alternately,  one  fmall 
protuberance,  much  like  the  middle  feet  of  fome  caterpillars. 

There  ^another  lort  of  Lumbriei  L^ati  to  be  alfo  frequently 
met  with  in  dogs,  called  Cucurbitini ,  from  the  refemblance 
each  ring,  or  link  has  to  a  cucumber-feed  ;  they  are  fometimes 
found  about  half  a  foot  long,  but  they  are  often  broken  into 
fliorter  pieces ;  the  former  worm  is  undoubtedly  a  compleat 
and  entire  animal ;  but  there  is  great  reafon  to  fufpedl,  that 
this  1  atter  is  a  chain  of  many  animals  linked  together  :  Thefe 
animals  for  kind,  have  been  obferved  to  have  been  voided  by 
men,  and  found  of  a  prodigious  length,  and  enclofed  in  a  gut 
or  membrane ;  and  in  the  kidney  of  a  dog,  which  was  much 
wafted,  and  become  a  perfect  bladder,  iomething  like  an  ani¬ 
mal  of  a  monftrous  fhape  was  found;  which  being  differed, 
proved  only  to  be  a  membrane  full  of  thefe  I.umhrici  Cucur¬ 
bitini  :  It  were  to  be  wifhed,  that  fuch  as  have  the  opportu¬ 
nity 
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nity  of  obferving  fuch  new  phenomena,  as  fnakes,  lizards, 
beetles,  caterpillars,  toads,  &c,  recorded  in  medicinal  hiffo- 
ries  to  have  been  voided,  or  found  in  any  part  of  the  body, 
would  carefully  examine,  whether  they  are  not  thefe  worms 
under  fuch  difguifes. 

A  Way  of  Catching  Carps  ;  by  Mr.  J.  Templer.  Phil.  Tranil 

N°  95.  p.  6066. 

YO  U  grope  out  the  carps  in  the  fedge  or  weeds  on  the 
fides  of  the  pond,  and  tickling  them  with  the  lingers 
under  the  belly,  you  thruft  them  into  the  gills,  and  thus 
throw  them  out  on  dry  land  :  Carps,  and  poflibly  all  other  fifh, 
that  keep  near  the  bottom,  are  always  in  fhoals;  when  they 
move  from  one  place  to  another,  they  raife  the  mud  in  the 
heat  of  the  day,  fo  that  you  may  plainly  obferve  what  road 
they  take,  and  that  with  lo  much  certainty  that  you  may  ea*> 
illy  cover  the  greatefl  part  of  them  with  a  caffing-net :  The 
laire  ot  the  carps,  if  I  may  fo  call  it,  is  difcovered  by  the 
warmth  of  the  water  ;  fo  that  when  that  heat  is  felt,  tho’  you 
neither  fee  nor  feel  any  carps  in  the  middle  of  the  ponds  you 
may  immediately  repair  to  the  Iid.es,  and  puriue  your  game. 

An  eafy  way  of  railing  Fruit-trees;  by  Mr.  Lewis.  Phih 

Tranf.  NJ  95.  p.  6o6 7. 

TAKE  a  piece  of  the  root  of  any  apple  or  pear-tree, 

about  fix  inches  long,  and  tongue-graft  a  cyon  of  an  ap~ 
pie  or  pear  into  the  root;  which  is  done  thus,  cut  both  the 
root  and  the  graft  a-flope  about  an  inch,  and  that  very  fmooth ; 
then  cleave  them  both  about  an  inch,  and  infert  them  into  each 
other,  that  the  lap  of  the  graft  may  join  that  of  the  root  as 
much  as  poffible ;  lap  the  jointed  part  about  with  a  little 
hemp,  or  flax-hurds,  and  let  the  root  fo  grafted  into  the 
ground  about  10  or  12  inches  deep,  fo  that  the  joint  may  be 
covered  about  four  inches  under  the  earth,  that  it  may  not  at 
any  time  be  bared,  but  kept  moift  by  the  earth :  The  root 
you  gr^ft  upon  muff  not  be  lefs  than  your  cyon,  it  is  no  diiad- 
vantage  that  it  be  bigger,  only  then  you  can  join  the  fap  of  the 
graft  and  root  on  one  fide  ;  but  it  is  belt  that  the  root  and 
graft  be  of  the  l  ame  bignefs,  for  then  you  can  join  them  on  both 
fides :  It  is  not  necedary  your  graft  be  one  year’s  growth,  it 
may  beany  fair  {freight  branch,  as  big  as  a  man’s  finger,  five 
or  fix  foot  long,  providing  the  root  be  proportionable:  The 
roots  of  young  trees  are  to  be  preferred  to  thole  of  old  er  trees* 

I  i  i  «  4  becaufe 
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becaufethey  will  be  apterto  take  infap,  and  nourifiithe  branch 
grafted  into  them :  The  beft  roots  are  thofe  that  are  rais’d 
■from  kernels,  which  may  be  drawn  at  one,  two,  or  three  years 
old,  according  to  their  growth.  Mr.  hewis  himfelf  had  Town 
a  bed  ofapple-kernels  in  March ,  the  enfuing  fpring  he  pluckt 
tip  40  or  thefe  feedlings,  grown  to  the  thicknels  of  a  fair  graft, 
and  after  tongue-grafting  he  planted  them  again  5  they  all 
grew,  and  four  of  them  bore  fruit  to  perfection  that  year  5  fb 
that  in  a  year  and  a  half’s  time  from  an  apple-kernel  he  had 
fruit,  and  iuch  as  was  larger  than  ordinary :  And  he  was  of 
opinion  that  plumbs,  cherries,  apricocks,  peaches  and  all  forts 
of  fruit  trees  might  be  thus  railed. 

i Dcfcription  of  a  Bee-houfe  in  Scotland;  by) Mr.  Olden¬ 
burg.  Phil.  Tranf  N°  96.  p.  <5097. 

A  Fig.  1.  Plate  XII.  is  a  bee-houfe  lying  on  one  fide  with 
’  frame  BBBBBBBB  placed  in  it  5  CCCC  the 
{crew  pins  that  hold  the  frame  faft  -  D  the  fquare  hole  open  at 
top 5  -k  the  windows;  F  the  door  for  the  bees  to  go  in  and 
put;  G  the  place  by  which  the  knife  enters  to  cut  the  honey- 
comos  afunder  on  occafion ;  FI  H  the  internal  creafe  at  bottom. 
A  fig.  2.  the  bee-houfe  let  upright;  B  the  fquare  hole,  thro5 
which  the  bees  work  downwards;  C  the  fhutter,  that  covers 
the  hole  on  occafion ;  D  the  door  for  the  bees ;  E  a  Hiding 
.fhutter,  that  covers  the  door  in  winter;  F  the  window  ;  G  the 
handles  for  lifting 5  HH  the  external  creafe  at  top,  for  falfen- 
ing  one  beefoouie  over  another.  A  Fig.  3.  the  frame  for  the 
bees  to  fallen  their  work  upon;  BB  the  fcrew-nails:  This 
bee-hcule  is  roade  of  wainlcot,  about  1 6  inches  in  height,  and 
2.3  in  breadth  between  the  oppofire  fides;  it  has  eight  fides, 
each  ajmoll  nine  inches  in  breadth ;  it  is  dole  covered  a  top 
with  boards,  with  a  Iquare  hole  in  the  middle,  five  inches 
long,  and  about  lour  inches  broad,  with  a  fhutter  that  Hides 
too  and  fro  in  a  groove  about  half  an  inch  longer  than  the 
hole  5  it  has  two  windows  oppofite  to  each  other;  and  may 
Have  more  of  any  figure  you  pleale,  with  panes  of  gl&js  and 
boulters ;  the  door  for  the  bees  is  divided  into  three  or  four 
holes,  about  half  an  inch  wide,  and  as  much  in  height,  with 
sit.  Hunter  that  Hides  in  a  groove  to  cover  them  in  winter  ;  it  has 
two  iron  handles^ with  joints  to  be  placed  about  the  middle,  if 
tpcie  be  no  windows  on  the  fides,  where  they  are,  or  above 
tnern ;  if  tnere  be,  it  has  a  creafe  all  round  it  at  top,  half  an 
inch  in  depth  on  the  cut  fide,  and  an  inch  and  a  half  high;  and 

another 


PL  ATE.  XU 
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another  on  the  inlide  at  bottom,  which  ferves  to  fix  them  when 
let  upon  each  other;  it  has  alfo  a  hole  about  two  inches  in 
height,  and  as  much  in  breadth  on  one  fide  at  bottom,  by 
which  the  knife  is  put  in  to  cut  the  combs,  that  pafTes 
thro*  the  hole  from  one  bee-houfe  into  another,  fince  they  work 
downwards  into  the  empty  houle,  which  has  a  Aiding  fhutter 
to  cover  it  j;  within  the  bee-houfe  is  a  fquare  frame,  made  of 
four  polls  joined  at  top,  at  bottom,  and  in  the  middle,  with 
four  llicks  for  the  bees  to  fallen  their  work  upon;  which,  tho’ 
fufficient,  yet  it  may  be  proper  to  add  two  more  eroding  the 
frame  either  from  the  middle  of  the  oppofite  fide-lhicks,  or 
from  angles  where  the  polls  are  placed :  This  manner  of  a 
bee-houfe  is  ufeful  to  prevent  their  fwarming,  which  is 
done  by  placing  an  empty  one  thus  made  under  the  full  one, 
with  the  door  at  top  open,  that  they  may  work  downwards 
into  it;  and  when  both  are  full,  the  bees  will  be  in  the 
lowed  houfe ;  and  then  to  have  the  honey  and  wax  without 
dedroying  or  troubling  the  bees,  cut  the  work  as  low  as  you 
can  with  a  thin  long  knife,  broad  at  the  end,  and  /harp  on 
both  fides,  and  take  off  the  uppermolt  bee-houfe  by  the  handles, 
and  being  reverled,  the  ferews  are  to  be  taken  our,  and  then 
the  frame  with  ah'  the  work  will  ealily  flip  out,  and  fo  the 
empty  bee-houle  may  be  immediately  let  under  the  other,  if 
neceflary;  and  the  uppermolt  having  the  fquare  hole  above 
covered  with  the  fhutter,  fome  other  cover  may  be  fet  over  it, 
to  keep  the  bees  from  the  injuries  of  the  weather;  and  if  this 
reparation  be  made  in  the  fpring  or  fummer,  the  bees  will 
like  their  new  houfe  the  better  becaufe  it  has  been  ufed  before. 

ji  new  Way  of  delineating  orthographically ,  by  parallel  vifual 
Kays,  the  Attitudes  and  Gellures  of  a  Human  Body,  obferv- 
ing  exactly  the  Proportion  and  Symmetry  of  the  Parts  ;  by 
Mr.  St.  Clare.  Phil.  Tranf.  N °  96.  p .6.  c/ran/iated  from 
the  Latin. 

LEt  A  BCD,  Plate XII, Fig.  4.  be  a  profopographic  or  deli¬ 
neating  parallelogram ;  H  F  a  central  dyle  or  pin  ;  L  C  a 
drawing  pen,  R  A  an  index  or  oblong  ruler,  fitted  perpendi¬ 
cularly  to  the  plane  of  the  parallelogram,  by  means  of  a  ferew- 
nail  of  brals ;  in  this  ruler  two  fZ iioptree  or  lights  are  dxt,  as 
PJC  S  U ;  in  the  middle  of  P  R  is  a  hole  O,  and  in  the  middle 
of  S  U  is  a  thread  erefted  perpendicular  to  the  ruler  R  A,  in 
whole  middle  is  a  certain  fmall  globule,  thro’  which,  and  the 

hole 
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hole  O,  a  ray  from  the  obje£l  reaches  the  eye,  which  in  deli¬ 
neating  mult  be  free  and  loofe,  and  not  fixt. 

It  islto  be  obferved,  i.  That  a  ray  paffing  thro’  the  hole  O 
and  the  globule,  will  be  always  perpendicular  to  the  plane  of 
the  parallelogram,  or  its  diameter,  which  is  a  right  line  paffing 
thro’  the  pencil  LG,  the  immoveable  centre  HF,  and  the 
abovementioned  fmall  globule  5  in  which  line  the  globule  always 
is,  whatever  be  the  motion  of  the  parallelogram.  2.  That 
QYXT  is  the  fenfible  delineatory  plane,  upon  which  the 
point  L  of  the  pencil  L  G  moves,  which  exa£lly  defcnbes  the 
uuage  by  the  motion  of  the  ruler  R  A  $  into  which  plane  the 
central  ftyle  HFis  fixed  5  but  thatE<^£>  is  the  rational  or 
mathematical  plane,  a  continuation  of  the  former.  3.  That 
all  rays  reaching  from  the  object  thro’  the  globule  and  hole  O 
to  the  eye,  placed  according  to  the  dire&ion  of  the  ruler  in  as 
many  points  of  the  diaphanous  medium,  as  there  are  points  in 
the  vifible  furface  of  the  obje£l  to  be  defcribed,  which  are  in¬ 
finite,  will  be  always  parallel  to  each  other  $  which  is  thus 
demonftrated  ;  lines  parallel  to  the  fame  line,  tho5  not  in  the 
fame  plane,  are  parallel  among  themfelves  10.  Euc.  XL  but  all 
the  rays  reaching  from  the  obje<ft  thro’  the  fights  to  the  eye  are 
parallel  to  the  fame  right  line,  viz.  to  the  ray  paffing  from 
the  object  thro’  the  globule  and  the  hole  O,  confequenrly  they 
are  parallel  to  each  other  3  for  if  two  right  lines  are  perpendi¬ 
cular  to  the  lame  plane,  thefe  lines  will  be  parallel  6.  Euc.  XI. 
but  the  primary  ray  reaching  from  the  objea:  thro*  the  fights  to 
the  eye,  and  all  the  other  lecondary  rays  are  perpendicular  to 
‘the  rational  or  mathematical  plane,  by  the  hypothefis;  there¬ 
fore  all  the  rays  paffing  from  the  objed  thro’  the  fights  to  the 
eye  are  parallel  to  the  fame  right  line,  viz.  to  the  ray  paffing 
thro*  the  globule  and  hole  O.  E.  IX 


S0me  Confiderations  upon  Mr.  Newton’s  Do&rine  of  Colours, 
and  on  the  Effects  of  different  Refractions  in  telefcopical 
Glaffes.  Phil.  Tranf.  N°  96.  p.  6o%6. 

TH  E  moll  important  obje&ion  again!!  Mr.  Newton  by  way 
of  query,  Teems  to  be,  whether  there  be  more  than  two 
forts  of  colours?  For  the  remarker’s  part,  he  thinks,  that  an 
hypothefis  that  fhould  explain  mechanically,  and  by  the  nature 
of  motion  the  colours  yellow,  green,  and  blue,  would  be  fuffi  - 
cient  for  all  the  reft,  in  regard  thofe  others,  being  only  more 
deeply  charged,  as  appears  by  the  p films  of  X)r.  Hooky  to  pro- 


uce 
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duce  the  dark,  or  deep  red  and  blue  5  and  that  of  thefe  four 
all  the  other  colours  may  be  compounded  $  nor  does  he  fee 
why  Mr.  Newton  does  not  content  himfelfwith  the  two  colours, 
yellow  and  blue ;  for  it  will  be  much  more  eafy  to  find  any 
hypothefis  by  motion,  that  may  explain  thefe  two  differences, 
than  for  fo  many  diverfities,  as  there  are  of  other  colours  5  and 
till  he  has  found  this  hypothefis,  he  has  not  taught  us,  what  it 
is  wherein  the  nature  and  difference  of  colours  do  confift,  but 
only  this  accident,  which  certainly  is  very  confiderable,  of  their 
different  refrangibility.  As  for  thecompofition  of  white  made 
up  of  all  the  colours  together,  it  may  poffibly  be,  that  yellow 
and  blue  might  alfo  be  Tufficient  for  that,  which  is  worth  while 
to  try  5  and  it  may  be  done  by  the  experiment,  which 
Mr.  Newton  propoles,  by  receiving  againil  a  wall  of  a  darkened 
room  the  colours  of  the  prifm,  and  calling  their  reflected  light 
upon  white  paper;  here  you  mull  hinder  the  colours  of  the 
extremities,  viz.  the  red  and  purple,  from  linking  againil  the 
wall,  and  leave  only  the  intermediate  colours,  yellow,  green, 
and  blue  ;  to  fee,  whether  the  light  of  thefe  alone  would  not 
make  the  paper  appear  white,  as  well  as  when  they  all  yield 
light;  and  the  remarker  even  doubts,  whether  the  lighteft 
place  of  the  yellow  colour  may  not  alone  produce  that  effe£l  • 
and  if  that  be  the  cafe,  it  can  no  more  be  laid,  that  all  the  co¬ 
lours  are  neceflary  to  compound  white;  and  it  is  very  probable, 
that  all  the  rell  are  nothing  but  degrees  of  yellow  and  blue, 
more  or  lefs  charged. 

As  to  the  effe£ls  of  the  different  refradlions  of  the  rays  in 
telefcopical  glaffes,  it  is  certain,  that  experience  is  againil 
Mr.  Newton ;  for  to  confider  only  a  pi£lure,  which  is  made  by 
an  obje£l-glafs  of  12  foot  in  a  dark  room,  we  obferve  it  too 
diflindl  and  too  well  defined  to  be  produced  by  rays,  that 
ihould  llray  the  50th  part  of  the  aperture  ;  fo  that  the  diffe¬ 
rence  of  the  refrangibility  does  not  poffibly  always  follow  the 
fame  proportion  in  the  great  and  iinall  inclinations  of  the  rays 
upon  the  furface  of  the  glafs. 

Mr.  Newton’ 5  Anfwer  to  tide  preceeding  Obfervations ,  with  a 
further  Explication  of  his  Theory  of  Light  and  Colours,  &c. 
Phil.  Tranf.  N°  96.  p.  6087. 

THO’  white  could  be  produced  from  two  uncompounded 
colours,  yet  nothing  could  be  concluded  thence,  becaule 
it  would  have  different  properties  from  the  white  of  the  fun’s 
immediate  light,  which  would  evince  it  to  be  of  a  different 
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conftitution  •  info  much  that  fuch  a  production  of  white  would 
be  fo  far  from  contradicting,  that  it  would  illuftrate  and  con¬ 
firm  Mr.  Newton’s  theory  5  becaufe  by  its  difference  from  other 
white  colours  it  would  appear,  that  other  white  colours  are 
not  compounded  of  two  only  colours  like  that  $  and  therefore 
in  order  to  prove  any  thing,  it  is  requifite  that  he  not  only 
produce  out  of  two  primitive  colours  a  white,  which  to  the 
naked  eye  fhall  appear  like  other  white  colours,  but  fhall  alfo 
agree  with  them  in  all  other  properties :  But  Mr.  Newton ,  in 
order  to  ftiew  wherein  fuch  a  white  would  differ  from  other 
white  colours,  and  why  from  thence  it  would  follow  that  other 
white  colours  are  otherwife  compounded,  lays  down  the 
following  propofition ;  viz.  that  a  compounded  colour  can  be  re¬ 
joined  into  no  more  fimple  colours  than  thofe  of  which  it  is  com¬ 
pounded  5  this  feems  to  be  felf-evident :  Let  a9  Plate  XII. Fig.  5, 
reprefent  an  oblong  piece  of  white  paper,  about  \  or  f  of  an 
inch  broad,  and  illuminated  in  a  dark  room  with  a  mixture  of 
two  colours,  thrown  upon  it  from  two  prilms,  fuppole  a  deep 
blue  and  fcarlet,  which  mu  ft  feverally  be  as  uncompounded  as 
they  can  conveniently  be  made  $  then  at  a  convenient  diftance, 
fuppofe  of  fix  or  eight  yards,  view  it  thro’  a  clear  triangular 
glals  or  cryftal  prifm,  held  parallel  to  the  paper,  and  you  fhall 
fee  the  two  colours  feparated  from  each  other  in  form  of  two 
images  of  the  paper,  as  they  are  reprefented  at  /3  and  y,  where 
fuppofe  (i  the  fcarlet  and  y  the  blue,  without  green  or  any 
other  colour  between  them  :  Now  from  the  aforefaid  pofition 
he  deduces  thefe  two  conclnfions^  1.  If  there  were  found  out  a 
way  of  compounding  white  of  two  fimple  colours  only,  that 
white  would  be  again  refolvable  into  no  more  than  two.  2.  That 
if  other  white  colours,  as  that  of  the  ion’s  light,  &c.  be  refol¬ 
vable  into  more  than  two  fimple  colours,  as  by  experiment  is 
found  they  are,  then  they  muft  be  compounded  of  more  than 
two:  To  make  this  plainer,  fuppofe  that  A  reprefents  a  white 
body  illuminated  by  a  direct  beam  of  the  fun,  tranfmitted  thro’ 
a  fmall  hole  into  a  dark  room,  and  a  iuch  another  body  illu¬ 
minated  by  a  mixture  of  two  fimple  colours,  which  if  poffible 
may  make  it  alfo  appear  of  a  white  colour,  exa£ily  like  A  $ 
'then  at  a  convenient  diftance  view  thefe  two  white  colours  thro’ 
a  prifm,  and  A  will  be  changed  into  a  feries  of  all  colours, 
red,  yellow,  green,  blue,  purple,  with  their  intermediate  de¬ 
grees  fucceeding  in  order  from  B  to  C;  but  according  to 
the  proceeding  experiment,  will  only  yield  thefe  two  colours 
of  which  it  was  compounded,  and  thefe  not  defined  like 
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the  colours  at  B  C,  but  feparate  from  each  other,  as  at  /3  and  y> 
by  means  of  the  different  refrangibility  of  the  rays  to  which 
they  belongs  and  thus  by  comparing  thefe  two  white  colours, 
they  would  appear  to  be  of  a  different  conftitution,  and  A  to 
confift  of  more  colours  than  a. 

Mr.  Newton  proceeds  thus  to  a  further  explication  of  his 
theory, 

l 'Definition  i.  He  calls  that  light  homogeneal,  flmilar,  or 
uniform,  whofe  rays  are  equally  refrangible. 

2.  And  that  light  heterogeneal,  whofe  rays  are  unequally 
refrangible. 

N.  i?.  There  are  but  three  affections  of  light,  in  which  he 
cbferved  its  rays  to  differ,  viz.  refrangibility,  reflexibility,  and 
colour}  and  fuch  rays  as  agree  in  refrangibility  agree  alio  in 
the  other  two,  and  therefore  may  well  be  defined  homogeneal, 
eipecially  flnce  men  ufually  call  thoie  things  homogeneal, 
which  are  fb  in  all  qualities  that  come  under  their  knowledge, 
tho’  in  other  qualities  to  which' their  knowledge  does  not  ex¬ 
tend,  there  may  poflibly  be  lome  heterogeneity. 

5.  Such  colours  he  calls  Ample  or  homogeneal,  which  are 
exhibited  by  homogeneal  light. 

4.  And  thofe  compounded  or  heterogeneal,  which  are  exhi¬ 
bited  by  heterogeneal  light. 

5.  He  denominates  different  colours,  not  only  the  more  emi¬ 
nent  fpecies,  red,  yellow,  green,  blue,  purple,  but  all  other  the 
minuteft  gradations  $  much  after  the  fame  manner,  that  not 
only  the  more  eminent  degrees  in  muflck,  but  all  theleafl  gra¬ 
dations  are  efteemed  different  founds. 

‘Proportion  1.  The  fun’s  light  conAfts  of  rays  differing  by 
indefinite  degrees  of  refrangibility. 

2.  Rays  differing  in  refrangibility  when  feparated  from  each 
other,  do  proportionably  differ  in  the  colours  they  exhibit} 
thefe  two  propofitions  are  matter  offaCL 

3.  There  are  as  many  Ample  or  homogeneal  colours,  as  de¬ 

grees  of  refrangibility^  for  to  every  degree  of  refrangibility 
belongs  a  different  colour,  by  Prop.  2.  and  that  colour  is 
Ample  by  <Def.  1.  and  3.  . 

4.  Whitenefs  in  all  refpeCblike  that  of  the  fun’s  immediate 
light,  and  of  all  the  ufual  objects  of  our  fenfes  cannot  be  com¬ 
pounded  of  two  Ample  colours  alone;  for  fuch  a  compoAtion 
muft  be  made  by  rays  that  have  only  two  degrees  of  refrangi¬ 
bility  by  Def  1.  and  5.  and  therefore  it  cannot  be  like  that  of 
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the  fan’s  light,  by  ‘Prop.  i.  nor  for  the  fame  reafon,  like  that 
of  ordinary  white  objects. 

5.  Whitenefs  in  all  refpefts  like  that  of  the  fun’s  immediate 
light  cannot  be  compounded  of  fimple  colours  without  an  inde¬ 
finite  variety  of  them  ;  for  to  fuch  a  compofition  are  requifite 
rays  indued  with  all  the  indefinite  degrees  of  refrangibility,  by 
Prop.  1.  And  thefe  infer  as  many  fimple  colours,  "by  X )ef.  1. 
and  3.  and  Prop .  2.  and  3. 

6.  The  rays  of  light  do  not  a  ft  on  each  other  in  paffing  thro* 
the  fame  medium. 

7.  The  rays  of  light  fufifer  not  any  change  of  their  qualities 
from  refraftion. 

8.  Nor  afterwards  from  the  adjacent  quiet  medium;  thefe 
two  propofitions  are  manifeft  in  homogeneal  light,  whofe  co¬ 
lour  and  refrangibility  are  not  at  all  changeable,  either  by  re¬ 
fraftion,  or  by  the  contermination  of  a  quiet  medium;  and  as 
for  heterogeneal  light,  it  is  but  an  aggregate  of  feveral  forts  of 
homogeneal  light;  none  of  which  iuffers  any  more  alteration 
than  if  it  were  alone,  becaufe  the  rays  aft  not  on  each  other  by 
Prop.  6.  and  therefore  the  aggregate  can  fuffer  none. 

9.  There  can  no  homogeneal.  colours  be  educed  out  of  light 
by  refraftion,  which  were  not  commixt  in  it  before ;  becaufe 
by  Prop.  7.  and  8.  refraftion  changes  not  the  qualities  of  the 
rays,  but  only  feparates  thofe  which  have  different  qualities, 
by  means  of  the  different  refrangibility. 

10.  The  fun’s  light  is  an  aggregate  of  an  indefinite  variety  of 
homogeneal  colours,  by  Prop.  1,  3,  and  9;  and  hence  it  is, 
that  he  calls  homogeneal  colours  alfo  primitive  or  original. 

Of  the  Number  of  Colours,  ard  the  Neceffity  of  mixing  them  nil 
for  the  P  reduction  of  White;  and  why  a  Pifture  thrown  by 
Glafjes  into  a  darkened  Room  appears  fo  diftinhi,  not  with- 
funding  the  irregular  Ref  rations ;  by  Mr .  Newton.  Phil, 
Tranl.  N°  97.  p.  5io8. 

AL  L  colours  cannot  be  derived  from  yellow  and  blue,  or 
none  of  thole  defined  original  colours,  as  the  animad- 
verrer  would  have  it;  nor  is  it  eafier  to  frame  an  hypothefis  by 
alfuming  only  two  original  colours,  rather  than  an  indefinite 
variety;  unlefs  it  be  eafier  to  fuppofe,  that  there  are  but  two 
figures,  fizes,  and  degrees  of  velocity  or  force  of  the  stherial 
corpufcles  or  pulfes,  rather  than  an  indefinite  variety;  which 
certainly  would  be  a  harfh.  fiuppofition :  But  Mr.  Newton  never 
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intended  to  fhew  wherein  the  nature  and  difference  of  colours 
confided,  but  only  that  in  fa£l  they  are  original  and  immutable 
qualities  of  rays,  which  exhibit  them  ;  but  he  would  not  have 
it  underftood  as  if  their  difference  confided  in  the  different 
refrangibility  of  thefe  rays 5  for  that  different  refrangibility 
conduces  to  their  production  no  otherwife,  than  by  feparating 
the  rays  whole  qualities  they  are  ;  whence  it  is,  that  the  fame 
rays  exhibit  the  fame  colours,  when  feparated  by  any  other 
means,  as  by  their  different  reflexibility. 

The  mixture  of  yellow,  green  and  blue,  without  red  and 
violet,  which  the  animadverter  propoles  for  producing  white, 
will  produce  green  indead  of  white  3  and  the  brighted  part  of 
the  yellow  will  afford  no  other  colour  but  yellow  ;  if  the  ex¬ 
periment  be  made  in  a  room  well  darkened  as  it  ought  to  be  5 
becaule  the  coloured  light  is  much  weakened  by  the  reflexion, 
and  fo  apt  to  be  diluted  by  the  mixture  of  any  other  feattering 
light  •  but  yet  there  is  an  experiment  by  which  white  is  produ¬ 
ced  out  of  two  colours  alone,  by  throwing  the  colours  of  one 
prifm  upon  thole  of  another  •  yet  nothing  can  be  deduced  from 
thence,  for  the  two  colours  are  compounded  of  all  the  other 
colours  5  e.  gr.  orange  and  a  full  blue  produce  a  white  ;  but 
the  orange  is  compounded  of  red,  orange,  yellow,  and  fome 
green  -  and  the  blue,  of  violet,  full  blue,  light  blue,  and  tome 
green,  with  all  their  intermediate  degrees,  and  coniequently 
the  orange  and  blue  together  make  an  aggregate  of  all  the 
colours  to  conflitute  white. 

As  to  the  diltin&nefs  of  a  pi&ure  thrown  by  a  12  foot  ob¬ 
ject  glafs  into  a  darkened  room,  Mr.  Newton  declared  his  fur- 
prife,  that  confidering  the  irregularity  of  refraCtions,  telefcopes 
could  be  brought  to  fo  great  perfection  as  they  are;  but  to  re¬ 
move  this  difficulty,  tho’  in  the  firft  place  he  put  the  greareit 
lateral  error  of  the  rays  from  each  other  to  be  about  of  the 
diameter  of  the  glafs,  yet  their  greateil  error  from  the  points 
on  which  they  ought  to  fall,  will  be  but  of  that  diameter; 
and  fecondly,  that  the  rays,  whole  error  is  fo  great,  are  but 
very  few  in  companfon  of  thofe,  which  are  refra&ed  more 
juftly ;  for  the  rays  which  fall  on  the  middle  parts  of  the  glals, 
are  refraCled  with  fufficient  exaCfnefs,  as  alio  thofe  that  fall 
near  the  perimeter,  and  have  a  mean  degree  of  refrangibility  ; 
lo  that  there  remain  only  the  rays  which  fall  near  the  perime¬ 
ter,  and  which  are  more  or  lefs  refrangible,  to  caule  any  fenfi- 
bleconfufton  in  the  piCfure;  and  thefe  are  yet  fo  much  further 
weakened  by  the  greater  l'pace  thro’  which  they  are  icuttered, 
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that  the  light,  which  falls  on  the  clue  point,  is  infinitely  denfer 
than  that  which  falls  on  any  other  point  round  about  it  5  and 
by  this  excefs  of  denfity,  the  light  which  falls  in  or  near  the 
juft  point,  may,  he  thinks,  ftrike  the  Senforium  fo  vigoroufly, 
that  the  imprefs  of  the  weak  light  fcattered  round  about  it, 
(hall  comparatively  not  be  ftrong  enough  to  be  obierved,  or  to 
caufe  any  greater  confufion  in  the  pidure  than  is  found  by 
experience. 

Ambergreafe,  a  Vegetable  ‘Prodziffiion.  Phil.  Tranf.  IST  97, 


'  p.  6x15. 

AMbergreafe  is  not  the  fcum  or  excrement  of  the  whale,  &c. 
but  lffues  out  of  the  root  of  a  tree :  which,  at  what 


diftance  foever  it  grows  on  the  land,  always  .(hoots  forth  its 
roots  towards  the  fea  ;  wherever  that  fat  gum  is  difcharged  into 
the  lea,  it  is  fo  tough,  that  it  is  not  eafily  broken  from  the 
root,  unlefs  its  weight  or  the  tofting  of  the  fea  feparate  it,  and 
fo  make  it  float  on  the  furface  :  If  you  plant  the  trees  where 
the  ftream  fets  to  the  (here,  then  the  ftream  will  call  it  up  to 
great  advantage. 


Microfcopical  Observations ;  by  M-  Leewenhoeck.  Phil.  Tranf. 

N°97.p.<m6\ 


AB.  Fig.  6.  Plate  XII.  is  the  great  fting,  or  rather  (heath, 
or  cafe,  out  of  which  the  two  (lings  were  taken  *  E  is 
the  cavity  of  the  (heath,  in  which  they  lie  5  D  is  the  thicknefs 
of  the  cafe  below  $  and  about  DA  the  two  (lings  (hew  them- 
fel  ves,  each  in  a  feparate  place. 

HI  Fig.  7.  is  part  of  the  fting  taken  out  of  the  fheath,  A  B, 
which  appears  a  little  laterally  5  whence  it  is,  that  the  beards 
3vK  do  not  appear  fo  big  or  lb  (harp,  as  in  reality  they  are  5 
Jj  is  the  back  of  the  fting  without  beards. 

M  N  Fig.  8.  is  the  whole  fting,  taken  out  of  the  (heath,  and 
with  its  back,  which  is  without  beards  turned  to  the  eye  5  the 
upper  part  of  the  fting  N  Q__  is  enclofed  round  about,  and  is 
hollow  within,  and  the  lower  part  QJ>  is  open  5  S  M  is  a  part 
of  the  broken  nerve,  very  near  as  long  as  the  whole  fting  5  and 
when  it  can  be  taken  whole  out  of  the  body,  it  contracts  itfelf 
into  the  (hape  of  a  half-moon,  and  appears  of  the  colour  of  a 
tortoife-(hell,  as  the  fting  itfelf  does;  OP  is  the  body  (aliened 
to  the  fting,  and  placed  in  the  thicker  part  of  the  cafe  D  C  A, 
in  Fig.  6. 

ABC  Fig.  p.  are  both  the  flings,  as  they  lie  together  be¬ 
fore,  dole  againft  the  (heath,  yet  one  of  them  is  a  little 
higher  than  the  other.  *  ’  edgjh 
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tdgfh  Fig.  10,  are  both  the  /lings,  in  part  out  of  the 
flie'ath  j  yet  the  fling  edh  Hands  a  little  higher  out  of  the 
cafe  than  the  other  gfh  $  thus  they  are  found  to  lie  in  the 
i heath  when  at  relt. 

Fig.  11.  Two  flings  Handing  alfo  a  little  out  of  the  fheath ; 
as  to  their  motion,  it  may  be  conceived  to  be  thus  made  •  flrfl, 
the  bee  exerts  her  /heath,  together  with  its  fling,  and  endea¬ 
vours  to  thrufl  it  together  with  one  ot  the  flings,  as  far  as  fhe 
can  into  the  body  /he  would  wound  5  but  not  being  able  to 
return  it  again  on  account  of  its  beards,  /lie  then  alio  thrufls  the 
other  fling  into  the  body  as  deep  as  /he  can,  and  endeavours 
to  pull  that  back,  upon  which  fhe  thrufls  her  /heath  and  flrfl: 
ding  yet  deeper  into  the  body  ;  and  this  Hie  continues  till  /he 
get  both  the  flings  and  the  /heath,  as  fir  as  to  the  thick  part  of 
the  latter  into  the  body  5  after  which,  the  flings  require  no 
more  motion  out  of  the  /heaths. 

Fig.  12.  LDABCis  one  of  the  arms  of  the  bee,  wherewith, 
M.  Leewenhoeck  thinks,  Hie  makes  her  honey-combs,  furni/h- 
ed  with  three  peculiar  joints,  as  at  D,  A,  B. 

E  F,  Fig.  13.  Is  one  of  the  fcrapers,  placed  on  the  forepart 
of  her  head,  by  which  /he  fcrapes  the  wax  from  dowers. 

Fig.  14.  GH- called  the  wiper,  is  placed  forward  on  her 
head^  arid  with  it  fhe  wipes  the  honey  off  the  flowers. 

Fig.  15.  KI  reprefents  the  fcraper  of  a  wiid-bee. 

A^Problem  of  Alhazen  folvedj  by  M \  Huygens  and  M.  Sluflus. 

Phil,  Tranf.  NQ  97.  p.  6119..  Tr an flat ed  from  the  Latin. 

M  Huygens  propo/es  the  problem  thus  3  a  concave  or  con- 
*  vex  fpeculum  being  given,  as  al/b  the  eye  and  the  vifi- 
ble  point  to  find  the  point  of  reflexion  :  Let  the  fpherical  fpe¬ 
culum  have  the  point  A  for  its  centre,  Fig.  1.  Plate  XIII,  let 
the  eye  be  in  B,  and  the  vifible  point  in  G,  and  let  a  plane 
drawn  thro’  A,  B,  C  cut  in  the  fphere  the  circle  D d,  in  which 
the  points  of  reflexion  may  be  found;  let  a  circle  be  defcribed 
thro’ the  three  points  A,  B,  C,  and  let  its  centre  be  Z;  let 
A  E,  a  perpendicular  to  BC,  be  produced  and  meet  it  in  R  ; 
and  let  N  A  be  a  third  proportional  to  RA  and  OA,  and 
NM  a  parallel  to  B  C  wil  l  be  one  of  the  a/fymptotes ; 
again  let  EA,  7  O  A,  and  A  I  be  proportional,  and  affuming 
I  Y  equal  to  I  N,  let  Y  M  be  drawn  parallel  to  A  Z,  and  that 
will  be  the  other  affymptote  ;  in  fine  a/fuming  I X,  and  I  S, 
each  of  which  may  in  power  be  equal  to  halt  the  fquare  of 
A  O  together  with  the  fquare  of  A  1,  the  points  X  and  S  will 
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be  in  the  hyperbola,  or  in  the  oppofite  fedions  T)d,  I )J3 
which  are  to  be  drawn  to  the  asymptotes  found,  whofe  inter- 
fed  ions  with  the  circumference  DO  will  fhew  the  points  of  re¬ 
flexion  lbught :  This  conftrudion  holds  in  every  cafe,  wherein 
the  problem  is  lolid,  excepting  one,  where  a  parabola  and  not 
an  hyperbola  is  to  be  defcribed,  viz.  when  the  circumference* 
drawn  thro’  the  points  A,  B,  C,  touches  the  right  line  AE. 

M.  Slufius  takes  the  problem,  when  expreffed  in  terms 
purely  geometrical,  to  be  only  this;  in  a.  given  circle,  whofe 
centre  is  A,  and  radius  A  P  Fig.  2,  3,  4,  to  And  fome  point  as 
P,  from  which  drawing  the  right  lines  PE,  P  B  to  the  given 
points  E,  B,  unequally  diftant  from  the  centre  A,  the  right  line 
A  P  produced  may  biied  the  angle  E  P  B ;  which  admits  of  va¬ 
rious  cafes  5  for  either  the  perpendicular  from  A  upon  the  right 
line  E  B,  viz.  A  O,  falls  between  E  and  B,  or  beyond  B  5  if  be¬ 
yond  it,  either  the  redangle  E  O  B  is  equal  to  the  fquare  of 
AO,  or  greater  or  lefs  ;  he  afterwards  treats  of  the  cafe  of  equa¬ 
lity,  and  here  he  comprehends  the  other  cafes  almoft  in  the 
fame  conftrudion;  let  a  circle  pafs  thro’  the  three  points  A, 
E,  B,  to  whofe  circumference  let  AO  be  produced  to  D ;  and 
if  the  point  O  fall  between  E  and  B,  the  right  line  A  Ornufl 
be  produced  towards  O  ;  but  if  beyond  B,  and  the  redangle 
E  O  B  be  greater  than  the  fquare  of  A  O,  it  muff  be  produced 
towards  A  5  but  if  the  redangle  be  lefs  than  that  fquare,  the 
circle  will  cut  the  right  line  A  O  in  the  very  point  D;  then 
drawing  A  X  parallel  to  E  B,  cutting  the  given  circle  in  N,  let 
•it  be  as  the  redangle  D  A  O  to  the  fquare  of  AN,  fo  f  AX  to 
A  H,  which  rnuft  be  taken  towards  X,  if  O  fall  between  E 
and  B,  or  if  the  redangle  EOB  be  lefs  than  the  fquare  of 
O  A,  but  on  the  contrary  fide,  if  it  be  greater 5  now  jet  OQ^ 
be  made  equal  to  A  H,  in  the  third  cafe  to  be  taken  towardsE, 
but  in  the  firfl  and  fecond  cafes  the  contrary  way,  then  let 
X  A,  N  A,  and  H  K  be  proportional,  to  be  taken  in  every  cafe 
towards  X,  and  cutting  A  O  in  U,  that  K  A  may  have  the 
fame  ratio  to  A  U,  as  AD  to  A  X  5  join  KU,  and  let  it  be 
produced  till  the  right  line  E  M  meet  the  parallel  O  A  indefi¬ 
nitely  produced,  in  the  point  L 5  in  every  cafe  KL  and  QJL» 
will  be  the  affymptotes  of  the  hyperbola,  which  drawn  thro’ 
the  point  O  will  fatisfy  the  queftion  5  with  this  only  difference, 
that  in  the  flrfl  and  fecond  cafes,  the  hyperbola  pafTmg  thro* 
O  will  folve  the  problem  in  a  convex  Speculum,  and  the  op- 
pofite  fedion  in  a  concave  one;  but  on  the  contrary  in  the 
third  cafe,  the  hyperbola  thro*  O  will  ferve  for  the  concave, 

and 
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and  its  oppofite  for  the  convex,  and  that  when  the  point 
U  falls  between  A  and  O  ;  for  if  it  fhould  fall  beyond  O, 
one  only  hyperbola  drawn  between  the  fame  lines  KL,  and  QJL 
would  ferve  for  both  the  convex  and  concave  Specula ;  befides 
if  U  fhould  fall  upon  the  point  Q  itfelf,  then  it  would  be  a 
plane  problem,  and  the  right  lines  LQ^  LK  would  reiolve 
it  5  whence  it  appears  that  this  problem  admits  of  infinite  cafes, 
which  may  be  refolved  by  a  plane  Locus,  whence  thofe  are 
more  excufable  who  thought  it  might  be  univerlally  folved  by 
the  lame  Locus ,  becaufe  iometimes  the  calculation  had  fuc- 
. 'ceeded  happily  with  them  5  for  there  can  be  given  no  polition 
:  of  the  three  points  A,  E,  B,  (  of  the  cafe  of  the  equality  of  the 
redangle  EOB,  and  the  fquare  O A  we  lhall  lee  more  anon ) 
which  may  not  admit  of  fome  circle  to  be  delcribed  from  the 
centre  A,  at  whofe  circumference  the  problem  may  be  folved 
by  a  plain  Locus  ;  the  Radius  of  this  circle  will  be  thus  found, 
in  the  firft  and  fecond  cafe  of  the  above  conftrudion  5  let  it  be 
as  the  fquare  of  A  X,  together  with  twice  the  redangle  O  A  D, 
to  double  the  fquare  of  ADj  fo  the  fquare  of  AO  to  the 
I  fquare  of  A  N,  A  N  will  be  the  Radius  fought;  but  in  the  third 
‘  Cale,  it  mull  be,  as  the  fquare  of  A  X  minus,  twice  the  red¬ 
angle  OAD,  to  the  double  fquare  of  A  D  5  fo  the  fquare  of 
A  O  to  the  fquare  of  A  N.  The  other  cafe  now  remains  to  be 
conftruded,  viz.  that  of  the  equality  of  the  redangle  of  EOB, 
and  the  fquare  of  AO,  or  that  in  which  the  circle  drawn 
-thro’  the  points  A,  B,  E,  touches  the  right  line  AO;  for 
M .  .Huygens  has  well  obferved,  that  a  parabola  is  to  be  deferr¬ 
ed  in  that  cafe ;  which  yet  is  not  to  be  fo  underftood,  as  if  it 
could  not  be  folved  by  an  hyperbola,  ieeing  it  may  admit  both 
of  an  hyperbola  and  an  ellipfis,  even  to  infinity,  if  any  would 
ufe  M.  Slujius' s  method;  only  this  cale  admits  the  parabola, 
which  other  cafes  do  not,  and  we  are  to  make  the  fame  limita- 
ition  when  he  fays,  that  his  conftrudion  takes  place  in  every 
>  cafe  wherein  it  is  a  folid  problem;  for  his  meaning  is,  that  by 
a  fmall  alteration  an  hyperbola  may  always  be  found  that  will 
! fatisfy  the  queflion;  which  will  be  plain  to  any  one  that  /hall 
compare  the  cafes  above  by  M.  Slufius  conilruded  with  M.  Huy- 
gen's  conftrudion  :  But  to  return  to  the  cafe  of  equality,  here 
are  not  one  but  two  parabola’s,  and  befides  oppofite  hyperbola’s 
which  refolve  the  queftion:  Let  as  before,  the  given  poinrs 
be  E,  B,  Fig.  5.  a  circle  from  the  centre  A,  and  another 
thro’  the  three  points  A,  E,  B,  whofe  tangent  let  AO  be, 
and  centre  1);  having  drawn  the  diameter  N  A  D  X,  let  X  A, 

N  A, 
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NA,  Z  A  be  three  proportionals,  and  let  AL  be  the  half  of 
Z  A  ;  let  there  be  again  three  proportionals  2  O  A,  N  A,  I  A, 
whofe  half  let  KA  be,  and  let  the  rectangle  LAOU  becom- 
pleated,  and  producing  LU  to  S,  till  IJ S  be  a  third  propor¬ 
tional  to  Al,  GU;  let  a  parabola  be  defcribed  with  the  axis 
SL,  the  parameter  A  I,  and  from  the  vertex  S,  it  ihall  cut  the 
circle  in  the  points  PP  fought  3  the  fame  thing  will  be  done 
by  another  parabola,  if,  after  compleating  the  rectangle  DAKC, 
and  producing  KC  to  T,  in  fuch  a  manner,  that  CT  be  a 
third  proportional  to  A  Z  and  D  C,  it  be  defcribed  about  the 
axis  T  K,  with  the  Latus  Rettum  Z  A,  and  from  the  vertex  T  3 
for  it  will  meet  the  circle  in  the  fame  points  P  P.  But  the  cor*? 
ftruCtionby  the  oppofite  feftions  is  {fill  more  eafy  5  for  making, 
as  before,  X  A,  N  A,  and  Z  A,  Fig.  6.  three  proportionals,  let 
the  perpendicular  Z I  be  let  fall,  a  third  proportional  to  the 
double  of  AO  and  AN;  ZI  will  therefore  be  greater  than 
Z  A,  fince  its  double  A  O  is  lefs  than  X  A ;  then  in  the  point  I, 
let  the  right  lines  I Q.  and  t  M  be  on  both  fides  inclined  in  a 
half  right  angle  to  the  line  I  Z,  and  let  them  be  produced  in¬ 
definitely  both  ways  5  and  in  fine,  let  an  hyperbola  be  defcribed 
about  them  as  lo  many  asymptotes  thro’  the  point  A,  and  another 
oppofite  thereto;  the  latter  will  fatisfy  the  problem  in  a  convex 
Speculum,  and  the  former  in  a  concave  one  5  forfince,  as  was 
demonftrated,  Z I  is  always  greater  than  Z  A,  the  right  line  I  M 
will  never  pafs  thro’  A;  therefore  a  cafe  will  not  be  given 
wherein  from  this  conftru Ction,  as  in  thepreceeding,  the  pro¬ 
blem  may  be  refolved  by  the  affymptotes  themfelves;  and  yet 
thisfometimes  alfo  admits  of  a  plain  Locus, viz.  when  it  happens 
that  the  right  line  X  O  drawn  to  the  centre  D,  touches  the 
circle  N  PP;  for  the  point  of  contact  itfelf  folves  the  problem. 

The  fame  problem  is  otherwife  folved  by  M.  Slujius  thus; 
let  there  be  given  a  circle,  whofe  centre  is  A,  and  let  the  given 
points  be  D  and  d ,  Fig.  7.  let  what  is  fought  be  fuppofed  done  ; 
at/d  let  BE  be  the  incident  ray,  Ed  the  reflected,  and  from 
the  point  of  reflection  E  let  fall  on  DA  the  perpendicular  E  I, 
and  from  d  upon  the  fame  line  the  perpendicular  d  N,  and  let 
the  tangent  EC,  and  the  ray  dE produced  to  B  meet  the  fame 
line:  Suppofe  now  I)  A  =:  zy  AI^—U,  N  A  ~  El  —  e, 
==  B  A  ~  y,  A  E  =  q,  CA^x;  therefore,  fince  the 
angles  DEC,  and  CEB  are  equal,  and  the  angle  CE  A  a 
right  angle  by  the  fuppofition,  the  three  lines  DA,  C  A,  BA 
will  be  harmonically  proportional ;  therefore  it  will  be  as  D  A 
to  B  A,  fo  D  C  to  C  B,  or  m  algebraic  terms,  2  :  y  :  :  *  —  x  • 


v* 


y 
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x  — -  y  ;  and  izy  —  xy  =  sx,  or  -  —  x  3  iui 

rectangle  C  A  I,  cr  xa,  is  equal  to  the  lquare  of  A  E,  or  q  q, 

q  q  l  2  z,y _ q  q  zqq 

it  will  be  *==—,  and  conftquently,  prp  ~J,W  iza  —  qq 
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x  3  for  feeing  the 


m y ;  ftioreover  it  is  as  d  N  to  E  I,  fo  is  K  B  to  I  B  5  or  b  :  e  :  ■  y 
n  :  y  —  a,  therefore  ye  —  ne  —  by  b  a,  and  y  " 


b  a 


n  e 


\ 

,  confcquently- 


,qq 


b  a 


ne 


or,  2zhaci 


b e  1  —  A  '  iza  —  q  q  '  b  ■ — e 

—  2  z  an  e  *—  qqb  cl  —p  q  qne  —  bz  q  q  z  q  qey  wmch  is 
the  equation  to  the  hyperbola  about  its  affymptO(.cs,  whole 
_ u/it-h  rhe  aiven  circle,  anfwers  the  pro- 


conflru&ion,  together  with  the  given  circle,  anfwers  tne  pro¬ 
blem  3  for  fince,  on  account  of  the  circle,  i’t  is  q  q  =  a  a  -j-  e  e> 
if  inftead  of  ib  za  a  be  fubftituted  its  value  2  bzq  q- —  2  bzeet 
another  equation  will  alfo  be  had  to  the  hyperbola  about  its 
afiymptotes ,  viz.  b zqq  —  2  bzee  — •  2  zn a e  -  qq  b a  -{- 
q  qne  —  —  zqqe?  and  by  this  method,  and  that  other  M.  Slu- 
fws  explained  in  his  book  on  Analyfn ,  infinite  equations  to 
hyperbola’s  and  ellipfes  will  arife,  which  with  the  given  circle 
will  refolve  the  problem;  only  the  e fife CHons  will  generally  be 
more  intricate  3  but  they  may  ne  constructed  by  tha-  method, 
ufed  in  the  ellipfis,  p.  62,  of  the  fame  book.  . 

q 'he  whole  ot  the  calculation,  as  may  be  leen,  as  retried.  iO 
the  line  DA,  and  it  could  be  as  eafily  referred  to,  d  A,  which 
is  likewife  given,  viz.  after  firft  drawing  the  prickt  lines  in  the 
feheme  •  but  there  is  no  occafion  for  a  new  calculation;  for  if 
■you  uie  the  fame  fymbols  as  beiorc,  for  the  rigot  hne  d  A  and 

its  parts,  that  is,  it  you  make  d  A  ”  z<,  D  n  -  n  A  z-% 
A  I  —  a,  iE  &C.  the  fame  equation  will  ante  as  before, 
and  you  will  have  infinite  other  hyperbola  s  and  ehipjcs,  w  nicn, 
with  the  given  circle,  will  iatisfy  the  problem ;  it  v,  ould  be 
tedious  to  profecute  the  feveral  cafes,  fince  their  equations  may 

1  i-/i:  sCki.nrriiVrr  tl-w*  i i  rr n? — I— and. - *'  rtnlv 


w  V.  1  1  * J  U  '  K'  <•  vy  *  ^  -  —  —  -  -  —  —  -  -  y 

)e  diftinguifhed  by  only  changing  the  iigns  -p  anq — 5  only 
me  cafe  is  excepted,  viz.  when  d  A  B  is  a  right  angle,  for  its 
n nation  is  obtained,  after  expunging  dll  the  terms  out  of  the 
miner  equation,  wherein  //,  which  becomes  notmng,  is  found  ; 
dz.  this  equation,  2  zb  a  a  • —  qqb  a  —  bzqq  ~~~  zqq e,  or, 
ubflituti  ng  tor  2  zb  del  its  value,  zlqq  qqb  a  —  z^bee 
_  %  q  q  e. 

But  it  is  to  be  obferved,  that  tho*  by  referring  the  Jnalxfis 
0  the  right  line  D  A,  there  immediately  offer  two  by  pcrbola's 
n  the  equation  3  and  as  many  more  different  ii’  n  the  fotroer, 
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when  it  is  referred  to  the  right  line  d  A  $  yet  that  the  very  fame 
parabola’s  are  obtain’d,  to  which  fbever  of  the  lines  d  A  or  DA 
the  Analyfis  be  referred,  will  eafil'y  appear. 

Now  to  apply  the  former  Analyfis  to  all  problems  relating  to  1 
the  reflexion  of  fphcncal  Specula ;  let  there  be,  as  before,  a 
circle,  whole  centre  is  A,  Fig.  8,  a  given  point  D,  ancf  from 
it  the  incident  ray  DE,  whole  reflected  ray  let  be  EQj 
joining  DA,  let  the  tangent  EC  be  drawn  to  it,  and  the  per¬ 
pendicular  El  5  and  let  the  right  line  QJ£  B  be  produced  to 
the  lame  5  let  DA  tz  z,  CA  =  x,  A  E  —  B  A  =  yr 
A  therefore,  becaule  DA,  C  A,  BA  are  har¬ 

monically  proportional,  and  the  three  lines  C  A,  A  E,  A  I,  are 
geometrically  fcj  you  will  always  have  the  equation  y  — 


—A- - ,  on  whatever  point  of  the  circle  the  ray  D  E  fall  $ 

2-  -4j  Cl - q  q 

therefore,  if  the  point  E  be  fought,  on  which  if  the  ray  DE 
fall,  it  may  be  reBeffed  parallel  to  the  diameter  LAU,a  per¬ 
pendicular  to  DA  j  the  refleffed  ray  Qji  produced  will  pafs 
thro'  I,  as  is  plain,  and  I  and  B  will  coincide  5  therefore  a  ~y 


zqq 

zza  — ■  ijq' 


or,  a  a 


z 


qcp  and  it  will  be  a 


plane  problem. 

If  a  point  be  fought,  from  which  a  ray  may  be  rdfeffed  pa¬ 
rallel  to  any  other  line,  as  AK  drawn  from  the  centre  A  *  let 
the  tangent  KL  ~d  be  drawn  to  it  from  the  point  1 5  it  is 
plain,  that  the  triangles  A  K  L,  E  I  B  will  be  fnnlar,  fince  all 
the  fides  of  the  one  are  parallel  to  all  thofe  of  the  other,  &c. 
therefore  A  L  is  to  L  K,  as  E  I  to  I  B,  or,  q  :  d  :  :  e :  a  - — •  jy,  and 


q -a  —  de  zqq  ,  , 

. - -  ~  y  —  — — - — — ;  and  zq=  zz  zqzaa  —  2 zdae 

q  J  zza  —  qq’  L  L 

—  ql  a  -f-  qq.'dey  or,  putting  q  q  —  e  e  for  a  a,  zq  $  ==  izqz 
* — .  2  zqee  ■ — ■  2  zdae  ■ — •  q  3  a  —p  qqde ;  for  both  the  equations 
are  for  ghe  hyperbola  about  its  affymptotes,  which  with  the 
given  circle  refolves  the  problem. 

Let  it  now  be  propofed  to  make  the  redeemed  ray  pafs  thro’ 
the  givbn  point  N  (as  in  the  problem  of  Alhdzsn )  or  pro¬ 
duced  towards  the  point  of  reflefhon  E  to  meet  the  given  point 
N  ;  let  the  perpendicular  NO  gj  fall  from  N  upon  A  L,  and 
let  it  he  A  G“C  it  is  plain,  that  as  A  O  is  to  the  difference 
of  O  N  and  A  B  5  lo  is  E  I  to  1  B,  that  is,  b  :  n  — y  : :  e  :  a  — 


p,  or,  b  :  y  — ■  n  1  :  e  :  y  —  a  5  therefore 


ha 


tie 


v 


y  = 

z  qq 
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• — — - - ;  whence,  2 zbcta  —  zznae  — qqba  —j—  qqn.e 

zza  — ,  qq’ 

xzzbzqq —  27^,  tf/z.  that  very  equation  or  the  problem  ot 
A'to-zea,  which  vve  hinted  above:  Or,  in  the  fecond  caie, 
bo  -re  zqq 

or, 


b 


6’ 


1  zb  a  a  -4-  2  znae 


qqba 


qq  n  6  —  zb  qq  -T-  zq  qe. 


m  lid  theie  are  the  problems,  that  are  wont  to  be  propofed 
about  the  point  ot  reflexion,  wherein,  notwithflandmg  the 
didance  of  the  given  point  D  is  fuppofed  to  be  finite  j  but  the 
anahfis  will  be  eafier,  if  we  fuppofe  ic  inflni  e;  for  hifledhng 
CA  in  G,  it  appears  from  the  property  of  three  harmonica! 
proportionals,  I)  A,  G  A,  BA,  that  the  three  lines  D  G,  C  G-, 
J8  G  will  be  geometrically  proportional,  fuppofing  any  diiiance 
whatsoever  of  the  point  D  5  therefore,  it  it  be  fuppofed  infinite, 
BG'Wili  become  nothing,  and  the  point  B  will  coincide  with 
the  point  G;  confequently  AB  will  be  always  equal  to  B  C, 
and  CA  -  2 >’5  and  the  rcdangle  C  A I  equal  to  the  iquare  of 

q  9 

A  E  will  in  fymbols  give  2  ciy  —  q  q,  01*5  eec  —  ;  and  fines 


2  cl 


the  diflance  of  the  point  D  is  fuppofed  infinite,  ED  will  be 
parallel  to  AC;  therefore,  if  the  re  defied  ray  parallel  to  A  L 
be  iought,  becaufe  in  that  cafe  a  and  y  do  coincide,  it  will  be 

if  it  be  required  to  be  parallel 


a 


y 


q  q  t 

— ,  ox  act  —  1  qq , 

2  Cl 


to  AK,  it  will  be  again,  as  q  ;  d  :  :e  :  a — -J,  and 


q  a 


<Ip 


97 


or  zqaa  —  zdae  =  if  it  be  required  to  pats 


bet  — p  re 

thro’  N,  it  will  be,  as  above,  , ' 


",  and 

2  d 


2  l  a  ci 


-4-  mcie~bq  q  -f-  qqe,  which  equations  are  alfo  for  the  hy¬ 
perbola's  about  their  asymptotes,'  unlefs  the  point  N  be  iup- 
poled  to  be  in  AL;  tor,  in  that  cafe  n  becoming  nothing, 
expunge  out  of  the  equation  the  terms,  wherein  n  is  found,  the 
remaining  will  give  the  equation  tor  the  parabola,  as  was 
cbierved  above. 

The  fame  Analyfic?  and  the  fame-equations  by  only  changing 
the  figns  may  be  applied  to  convex  Specula?  and  the  lame 
parabola  and  ellipfis  that  folves  the  problem  in  the/one  caie, 

L  1  1  2  will 
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will  alfq  do  it  in  the  other  5  and  if  the  hyperbola  refolve  the 
problem  in  a  convex  Speculum ,  the  oppofite  hyperbola  will  do 
the  like  in  a  concave  3  by  the  fame  .Analyfis  in  concave  Specula 
may  be  obtained  the  Foci ,  and  the  fpaces,  which  the  rays 
poifefs  in  the  axis,  the  diftance  of  the  radiant  point  being 
given  -  but  very  eaftly,  when  the  rays  are  fuppofed  parallel: 
For  in  the  concave  Speculum  E  E,  .Fig.  9.  whole  centre  is  A,  if 
the  extreme  ray  be  fuppofed  to  be  reflected  to  the  axis  A  R 
in  By  drawing  the  tangent  E  C,  it  will  be  CB  =  BA^  let  the 
femi-axis  A  R  be  biifedied  in  Qj  Q_  will  therefore  be  the 
Focus ,  and  Q  B  the  {pace  fought 3  but  QJB  is  the  half  of  C  R, 
bccaufc  of  the  equal  lines  A  Q_,  QJW  and  A  B,  BC,  that  is, 
half  the  excels  of  the  fecant  of  the  arch  E  R  above  the  whole 
sine  5  therefore,  if  the  arch  E  R  be,  e*  g.  90,  A  C  will  be 

10124b,.  and  BQ  - - of  AR. 

ioooco 

Extraordinary  Tides  about  the  Orknevs;  by  Sir  Fvob.  Moray. 

Phil.  Tranf.  N°  98.  p.  6159. 

IN  Fait  'tty  Sound,  between  the  ifles  of  Fair  ay  and  JEtha  in 
the  Orkneys ,  the  fea  runs  north- eaft  for  the  fpace  of  3  hours 
only  in  flowing,  and  nine  hours  louth-weft  in  ebbing  3  this  is 
the  comne  of  the  tide  only  in  the  middle  of  the  found,  which  is 
but  one  mile  broad. 

While  die  lea  runs  from  well  to  call  in  flowing  thro*  the 
Wefira  -prtb,  which  is  eight  miles  in  breadth,  the  furges  are 
not  greater  than  in  any  other  part  of  the  fea  3  and  in  a  calm  day 
it  is  as  imooth  as  any  lake,  thoJ  there  is  conftantly  a  great  cur¬ 
rent  upon  the  flux  and  reflux  of  the  fea  :  Yet  at  the  ioufh-eaft 
end  of  a  little  iOand  on  the  iouth-eaft  fide  of  Wefird,  and  about 
&  mile  from  it,  the  lea  no  fooner  begins  to  run  weftward  in 
ebbing,  but  a  forge  begins  to  appear,  which  continually  in- 
creafes,  until  the  rebb  be  half  ipent,  and  afterwards  it  de¬ 
creases,  until  it  be  low  water,  at  which  time  no  iuch  thing 
appears  3  to  the  eaft  and  weft  of  this  great  furge,  there  are 
feme  few  leffer  fu  rges  feen,  which  are  gradually  lefs  towards 
the  eaft  and  weft  of  this  great  furge 3  fo  that  when  one  begins 
to  pafs  over  the  eaftmoft  furges,  and  to  afeend.  the  largeft,  tho* 
the  declination  and  altitude  of  the  fun  be  confiderable,  yet  the 
furge  is  fo  high,  as  to  intercept  the  fight  of  the  fun,  and  fonie 
d  g-ees  of  the  firmament  above  it  3  this  furge  is  about  f  of  a 
Mile  in  length. -  When  there  is  any  wind," which  breaks  the 

top? 
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tops  of  the  furges,  there  is  no  paling.1::  at  way:  The  cur;  e>  t 
of  the  tide  is  fo  ftrong  there,  that  there  is  no  need  either  of 
fails  or  oars. 

Pfhe  ‘Problem  of  Alhazen  otherwife  folved ;  by  M.  Huygens. 
Phil.  Tranf.  N°  98.  p.  (5"  140.  Pr  an  fated  from  the  Latin. 

TH  E  compendium,  which  M.  Huygens  found  out  for  his 
firft  conftruflion,  is  as  follows;  drawing  AT  Fig.  16. 
Plate  XIII.  parallel  to  CB,  and  bifledttng  it  in  U,  that  is  the 
point  thro’  which  one  of  the  oppofite  hyperbola^s  fhould  pafs, 
whofe  aflymptotes  have  been  found  to  be  Y  M,  M  N. 

But  that  confirmation,  which  obtains  in  all  cafes,  is  this;  let 
ED  Fig.  11.  be  the  given  circle,  whofe  centre  is  A,  and  the 
given  points  be  B  and  C ;  drawing  the  lines  A  B,  A  C,  let  BA 
the  radius  of  the  circle  and  F  A  be  proportional ;  alfo  C  A  the 
radius  of  the  circle  and  G  A  ;  then  join  F  G,  and  let  it  be  bil- 
fecled  in  H ;  and  thro’  this  point  draw  the  lines  L  H  K, 
JV1  H  N  interfering  each  other  at  right  angles,  of  wThich  let 
LHK  be  parallel  to  that,  which  billers  the  angle  BAG; 
thefe  are  the  two  affymptotes  of  the  hyperbola’s  to  be  drawn 
thro’  the  points  F  and  G,  one  of  which  will  alfo  pafs  thro’  the 
centre  A  ;  their  interferions,  with  the  periphery  of  the  circle, 
will  determine  the  points  of  reflexion  fought. 

M.  Slufius  conliders  this  problem  further;  he  obferves  that 
M.  Huygens  was  aware  that  the  equilateral  hyperhola  could 
be  extended  to  all  cafes,  as  M.  Slufius  bad  hinted  above 
in  the  cafe  of  a  right  angle;  as  alfo  that  one  eliipfis  of  an  eafy 
conflrucfion  might  be  feledfed  from  an  infinite  number :  It  re¬ 
mains  to  be  obforved,  that  fince  the  lections,  which,  together 
with  the  given  circle,  are  applied  for  the  fqlution  of  the  pro¬ 
blem  interfer  it  in  four  points,  two  of  which  only  ferve  for 
flexion ;  it  may  be  afked,  what  problem  the  two  other  points 
will  relolve;  and  after  what  manner  a  propofition  may  be  ex- 
preffed  that  /hall  comprehend  thele  four  cafes;  and  whether 
thefe  four  cafes  occur,  when  the  given  points  are  equally  dit- 
tantfrom  the  centre  ? 

M.  Huygens  employs  no  other  analyfis  than  that  of  M.  Slu - 
Jilts,  which  admits  of  a  parabola  only  in  one  cafe  ;  as  appears 
from  M.  Slufius'' s  two  equations  for  the  hyperbola  about  its 
aflymptotes,  viz.  * 

2  zbaa  — •  izn ae  —  qqh a  ~j-  qqnc  mbzqq  — zqqe. 
And  b  zqq  —  iz  n a  e  —  qq b a,  -f-  q qn e  —  2  z  bee  —  zqqe ; 
And  he  iu.bjoined,  that  by  a  little  variation,  viz.  fubfUtuting 

for 
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value  aa-fiee,  infinite  hyperbola’s  and  ellipfos 


45° 

for  q  q  its  4  ..  .  ,,  .  . - r.vo 

might  be  found,  which,  together  with  the  given  circle,  might 
iolve  the  problem  5  now  in  the  former  of  thefe  equations  fub- 
llituting  for  bzqq  its  value,  it  will  be  zb  a  a  —  2  znae 

bzee  —  zqqe  :  Or,  a  a  — 


qq  b a  -4-  qqne 
qqe 


ee 


2  nae 


.  ^  anc^  *s  equation. 

Nothing  can  be  more  compendious  than  the  following  con- 
ifruffion  of  M.  Slufius  ;  let  the  points  E  and  B  Fig.  12  be  given, 
and  a  circle  whole  centre  is  A  5  joining  the  lines  E  A,  B  A,  cutting 
the  circle  in  F  and  G ;  let  E  A,  F  A,  U  A,  be  three  proportionals, 
and  again  three  others,  B  A,  C  A,  X  A  •  then  joining  U  X,  and 
producing  it  at  pleafure;  from  the  vertex  X,  with  the  Latus 
bfiranfverfium  U  X,  and  the  Rebium  equal  thereto,  defcribe  the 
hyperbola  XP,  whole  ordinates  let  be  parallel  to  the  right 
line  A  B,  to  the  diameter  UXG  5  and  it  anlwers  the  queftion  in 
the  cale  of  a  convex  Speculum ,  as  its  oppohte  does  in  that  of  a 
concave  one :  The  affymptotes  are  ealily  found  ;  producing 
U  X  till  it  meet  with  E  B,  alfo  produced  in  L  5  and  then  bif- 
fecling  U  X  in  I,  and  taking  L  D  equal  to  L I ;  D  I  joined  will 
be  one  of  the  asymptotes  on  which  the  other  fills  perpendicu¬ 
larly  at  the  point  I  •  and  this  conftru£lion  M.  Slufius  deduced 
from  his  former  analyfis  thus  ;  the  fame  things  being  given 
as  before,  let  A  OFig.  13.  fall  perpendicularly  upon  EB,  and 
let  P  be  the  point  fought,  from  which  let  fall  the  perpendicu¬ 
lar  PRon  AO;  if  AO  be  bh  E  O,  z;  OB,  dh  A  P,  q% 
PR,  e ;  A  R,  &•  the  following  equation  is  ealily  obtained 
2  zdae  +  2  bbcte  —  ibqqe  .  qq  a 

- c£.  ,  -fowhich ®ay 


t  i  j  -  .trzdae  H-  bba e  — -  b q q e 

be  cnanged  into  tnefe,  - - J — — —-j — — 

&  2:  b  —  bd 


fqqam 


and 


zdae  — bbae  —  bqq e  t 


b  ’  “““  ~  ~£FZJJ - -  ‘  eie  -  1  q 4-  -  -  b 

M.  Huygens  had  already  communicated  the  corffiruclion  of  the 
firfl  Equation,  and  M.  Slufius  the  confirufEon  of  this  laft,  and 
he  had  almoft  neglected  the  firft,  tho’  it  ealily  offered  itfelf,  be- 
caufe  he  prefumed  it  to  be  of  more  difficult  conftrufhon  ;  hut 
he  was  undeceived  after  he  lighted  on  this  laft-conftrua:ion; 
let  it  be  for  brevity  fake,  z  — ?  ‘ d  ==■  k,  zd  Jfibbzz  bm>  and 

»*e-iue  r  -  ***,  Padding 


a  a  ■  2  q  q 

iqqa; 


it  will  be 


k 


ee 


a  a 


& 


to 


to  both  fides 
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m  m  a  a  ~~~  2  q 


k  k 
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-m . it  will  be 


1  ma  e  — 2  q  ?  g 
k 


1  ? 

£  £  *~p  — 


mm  a  a  —  z  q  q  m  a 


k  k. 


is 


,  the  fquare  of  e 


m  a 


<?  <? 


)  equal  to  a  a 


( that 

q  q  a 
b 


m  m  a  a  —  2  q  q  m  a 


k  k 

be,  kk  :  k  k  -p  m  m 


a  a 


therefore  the  proportion  will 
kkqqa  zqqma-\-q* 


b  kk~\*  b  m  m  kk  m  m 

q  q  ,  . 

—  ;  which  proportion  may  be 


to  the  fquare  of  e  -p 

reduced  to  an  eafier  equation,  if,  putting  k  k  m  m  ~  p  py 

it  be  —  nz  a ;  for  at  length  it  becomes  the  fquare  of  e  — 

P  1  k 

\jL  m  y  =  v  v — 2 .9 q  -l. ?_4 . 

p  J  y  bp  kp  1  k 


-T-f-VT—  b’p - Yp~  ‘'TP  Wh'Ch  <Tati°Q 

you  will  find  to  aniwer  to  the  above  confiruflion,  and  you 
will  at  the  fame  time  obferve,  that  to  which  foever  of  the 
lines  E  A,  A  JB,  BE  the  fum  of  the  analyfis  be  referred,  the 
fame  fccfiions  may  be  always  had,  tho’  in  a  longer  way  about, 
and  in  very  different  equations:  From  this  confirufHon  may 
be  deduced  by  analogy  the  effe&ion  of  the  other  problem* 
viz.  when  the  point  is  fought,  from  which  a  refie&ed  ray  may 
be  parallel  to  any  given  line;  as,  if  the  luminous  point  £ 
Fiepi4.  being  given,  and  the  circle  from  the  centre  A,  tho 
reflected  ray  parallel  to  the  right  line  AE  were  required;  for 
it  is  the  fame  thing,  as  if  the  difiance  of  the  points  A  and  E 
were  fuppofed  to  be  infinite;  in  which  cafe  a  third  proportio¬ 
nal  to  E  A  and  F  A  would  become  equal  to  nothing,  and  the 

points  A  and  U  would  coincide;  therefore  UX  would  be 
_ 1  * ^  a  v  a  a:  _ ii,  1  it  _ s  .1 


Latus  Tranjvrrfum  U  X  or  A  X,  and  the  Latin  Re  bum  equal 
thereto,  whofe  applicates  to  the  diameter  A  X  let  be  parallel 
to  the  right  hne  AE. 

The  problem  of  Alhazsn  further  ccnfidcred  by  M.  Iluy Pens; 
The  circle  being  given,  whofe  centre  is  A,  Fig.  1 5,°  the’ 
radius  DA,  as  alio  the  two  points  B  and  C,  to  find  the  point 
H  in  the  circumference  of  the  given  circle,  from  which  drawing 
H  B  and  II  C,  they  may  make  at  the  circumference  equal  angles. 

Sup- 
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Suppose  the  point  found,  drawing  the  right  line  A  M,  which 
may  biffed!  the  angle  B  A  C,  let  HF  be  drawn  perpendicular 
thereto,  as  alio  B  M  and  CL,  join  A  H,  to  which  let  H  E  be 
perpendicular,  and  let  A  M  meet  in  the  points  K  and  G  the 
right  lines  BHandBC;  now  let  A  M  nn  a.y  M  B  =  by  AL 
r:  f,  L  C  -  tiy  the  radius  A  D  ~  J,  A  F  ==:  sc,  F  H  =  y  5  fince 
the  angles  K  H  E  and  GHZ  or  EGH  are  equal,  and  E  H  A 
a  right angle,  it  will  be,  as  KE  to  EG}  fo  is  K  A  to  A  G5 
but  becaufe,  BM  is  to  MD,  as  HF  to  FK,  it  will  be,  as  BM 
-p-  H  F  to  H  E,  fo  is  MF  to  FK  5  that  is,  b  -j-y  :  y  :  :  a  —  x  : 

ay  — ■  xy  f  A  —  -  **• ^  v  A  —  a  ^ 


x, 


and  it  is  KA 


b 


y  b  •— {—  y 

becaufe  CL  is  to  LG,  as  HF  to  FG5  it  will  be  by  permuta¬ 
tion  and  divifion,  CL  — *  HF  to  H  F,  as  L  F  to  F  G  5 

c  y 

h  e.  n  -~y  :  y  •  :  c  ■ 


Again, 


x 


n 


—  ,  which  fubifradled  from 

* y 


■  •  »  _ 71-  x  c  y  1  t.  jr  a  - _ bb  d 

^  F  -  jc,  it  is  G  A  =  ■ — — -  ;  but  E  A  = 


becaufe 


n  — y  x 

FA,  AH,  A  E  are  proportional 5  therefore  E  A  • — AG, 

that  is  E  G  =  —  —  5  and  K  A  —  E  A,  that  is, 

x  71  y 


b  _j -y 


d  cl 
x 


E  G,  as  K  A  is  to  A  G5  that  is 


But  it  was  faid,  that  K  E  is  to 

b  x  d  d  d  d 


j  ^  ^ 


n  x 


r 


c y . . ay 


Ub 


b^ry 


X 


X 


X  71  x 


cy 


n  v — y  b  y 

x  x  y  •“j-*  2  b  n  xl 


j  whence  it  is  found,  2  a  n 


n  ~~y 

d  d  b  n  x  —  d  d  n  x  y  ■ —  2  a  c  x  y  y 
b  c*  x  y  ~p  d  d  b  c  y  -f-  ddcyy~naddy  -{-  n  bddx 

,  ,  ,  r  b  r.  .  -  2  b  b  C  - 

ad  dy  y  —  b  d  dx  y7  and  becauie  n  22=  it  is  _ — - 


a 


is 


_  *±LC.  13. x ,  becaufe  *.*  =  A  d  -  Jj  ;  but  it 

Cl 

-  zILLH?  _  ?  its  JJL?,  becauie  xx~dd 


a 

2  b  b  C 


X 


a 


y  y  5  therefore 


a  a 

2  b  b  c  x  y  y  —  d  d  b  c  x  y 


a 


2  a  C  X  y  y 


a  . 

—L  d  d  c  y  y  —  — -  a  d  d  y  y  ~ —  b  n  d  x  y  •  and  dividing  all 

by  y  and  multiplying  by  a,  —  2  b  b  c  x  y  —  d  d  b  e  x 
“-*“2  ci  a  c  x  y  -j-’  d  d  a  cy~~~  daddy— abddx7 
ah  d  dx  —  c  bddx  ”7 —  a  c  d  d  y  ^  a  a  d  d  y  ^  z  a  a  c  x  y 

1  I  n  A 


2  b 
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,  etbddx~cl>ddx-\~acddy~\~aaddy 

■+*"'** - : - I  a  ac-r  - - 

which  is  the  equation  for  the  hyperbola  $  or  becauie,  b c~n  a  > 

a  b  d  d  ~  a  n  d  dx~\-*  a  c  d  d  y  ~l^a  a  d  d  y t  add 

- — - — - ....  .  —  -  -1  —  s*  y  ^  id  1  r . 

z  a  a  c  — j—  2  b  b  c  a  a  ® 

=  A  therefore  f  hx  ~  ?  ”  *  +  ^  g  y  +  p  a  .?  =  x  r. 

2  C 

Whence  moreover  the  following  conftruffcion  is  ealily  found, 
join  B  A  and  A  C,  Fig.  1 6.  and  dividing  leparately  by  both  the 
fquare  of  the  radius  A  D,  let  the  quotients  be  A  P,  and  A  Qj 
and  joining  P  Q_,  let  it  be  biffe£led  in  R,  and  thro’  R  draw 
R  D  and  R  N,  cutting  each  other  at  right  angles-  of  which  let 
R  D  be  parallel  to  A  D,  which  fhall  biffed  the  angle  B  A  Cj 
now  R  D  and  R  N  will  be  the  affymptotes  of  the  oppohte  hy¬ 
perbola’s,  one  of  which  fhould  pafs  thro’  the  centre  A,  and  they 
will  cut  the  periphery  in  H  H,  the  points  fought,  and  the  hy¬ 
perbola’s  will  pals  thro’  the  points  P  and  Qj  The  reafon  of  the 
conltru&ion  is  manifeft$  for  drawing  P  y  and  perpendi¬ 
cular  to  A  M,  it  is  A  y  =  — a  ^  C\  -r  or  and  A  g  z=z  f-JL? 

1  a  a~x~b  b  c 

alfo  P  y  r=  ,  and  Q_  £  =  5  wherefore  AO  = 

c  c  z  c 

and  OR~  $  ^  P  n  •  whence  the  reft  is  eafy. 

2  c 

Further  confidered  by  M.  Sit f us. - It  is  not  to  be  won¬ 

dered  at,  that,  in  the  problem  of  Albazen ,  the  fame  con  it  r  11  c- 
tion  may  be  deduced  from  different  equations,  hnce  fuch  as 
have  been  all  along  ufed  are  contained  in  one  and  the  fame 
general  analyfis  5  to  prove  which,  let  the  circle  be  given, 
whofe  centre  is  A,  Fig.  17.  as  alfo  the  points  FI  and  I,  and 
let  K  be  the  point  fought,  to  which  from  the  points  H  and  [ 
let  the  right  lines  HK,  IK,  and  the  tangent  iU)  be  drawn  * 
then  from  A  draw  A  G,  meeting  HK  in  E,  IK  in  B,  and  the 
tangent  K  D  in  I),  (  producing  fuch  lines  as  ought  to  be  pro¬ 
duced)  fuppofing  all  this,  it  is  plain,  on  account  of  the  equal 
angles  EK  D,  DKB  and  the  right  angle  A  K D,  that  the  three 
lines  AE,  BE,  D  E  will  be  always  harmonically  proportional  $ 
therefore  drawing  to  A  E  the  perpendiculars  K  C,  1  F  and  H  G, 
and  denominating  A  K  sr  q,  A  C  ~  a}  C  K  —  e>  H  G  —  by 
A  G  =  d,  F  A  s=  s,  F  I  =  you  will  have,  by  the  method 
M.  Slufius  ufed  formerly  in  the  iecond  analyiis  ol  this  problem, 
this  general  equation,  n  d  ad' — ■  b  z  a  a  — ■  n  q  q  4  -j-  b  q  q  a 

Vol.  I.  M  m  ni  n  d 
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—  n  de  e  —  zb  ee  -j-*  2,  b  na  eHr  zzdae  —  d q  q  e  —  z q qe; 
now  fuppofe,  AG  to  be  perpendicular  to  H  I,  there  will  be  no 
variety  in  the  equation,  only  that  A  F  and  A  G,  that  is,  d  and  zy 
will  be  equal  •  lubftituting  d  for  z,  it  will  be  n  d  a  a  — -  b  d  a  a 

—  n  q  q  a  -4*  b  q q  a  —  nde  e  dbee  "4"  z  b  n  a  e  -j-  2  d  da  e 

—  2  d  q  q  e  $  or,  dividing  all  by  n  d  * —  d  b  $  a  a  —  Llf  =  e  e  5 

&r 

,  ?  j  „_g  e  ■+■  2  dJji  e  —jdj±l.  the  fame  equation  M.  Slu- 
n  d  —  a  b 

Jius  had  deduced  from  his  firft  analyfis,  tho5  in  a  different  man¬ 
ner  :  Suppofe  again,  that  AG  coincides  with  A  H,  then  H  G  or 
b  will  become  nothing  $  expunging  therefore  the  terms  of  the 
equation,  in  which  b  is  found,  there  will  remain,  n da  a  —  n qq a 
n  d  ee  2  z  da  e  —  dq<?e~~ qqze:  Let  us  fuppofe  the 
right  line  AG  to' bifledl:  the  angle  H  A  I  •  it  will  be,  on  account 
of  the  fimilar  triangles  H  A  G,  and  I  A  F,  as  H  G  to  G  A,  fo 
I  F  to  FA*  or,  as  b  :  d  :  :  n  :  z ,  and  n  d  ~bzj  taking  away 
equals,  it  is,  b  q  q  a  —  vqqa~zbn  a  e  —j-  2  zdae  —  dqqe 

—  q  q  z  e,  the  very  fame  that  M.  Huygens  conftrudled  5  in  fine, 
fuppofe  the  fame  right  line  A  G  biffed!  the  right  line  H  1,  in  that 
cafe  EG  and  IF  wall  be  equal,  that  is,  b  zr  n$  and  it  will  be, 
taking  away  equals,  bdaa  —  bzaazzbdee— bzee  -j-  2  bbae 
-j-  zzdae  —  dqqe~-'qqzej  which,  tho’  not  very  difficult, 
has  not  yet  been  conftrudfed  5  both  thefe,  as  alfo  the  general 
equation  irfelf,  may  be  divided  into  two  others,  putting,  for  a  a 
or  e  e,  its  value  q  q  —  e  e,  or  q  q  —  a  a. 

M.  Slufius  adds  a  conflrudlion  by  a  parabola  in  a  twofold 
manner,  which  tho’  it  feem  more  operoie  than  the  others  by 
the  hyperbola,  yet  the  fimplicity  of  this  curve  compenfates  the 
trouble  ;  having  the  fame  data,  join  A  I,  Fig.  i8>  and  produce  it 
to  S,  till  A  S  be  equal  to  A  H  ;  joining  H  S  and  biffedfing  I  S  in 
M,  draw  thro’  M  the  right  line  R  M (^perpendicular  to  H  S, 
on  which  let  fall  from  A  the  perpendicular  AQ_,  and  let  the  ra¬ 
dius  A C  be  parallel  thereto 5  then  making  I  A,  AC,  A E  three 
proportionals,  let  it  be  as  S  A  to  A  E,  fo  M  Q^to  A  D,  and  R  S 
to  A  P  ( in  the  right  line  A  towards  QJ  and  in  the  fame  right 
line  on  the  other  fide  take  I)  G  equal  to  A  C,  and  biffedfing  P  D 
in  X,  let  the  right  line  U  X  L,  meeting  the  perpendicular 
crcdied  at  D  in  the  point  U,  be  inclined  thro5  X  in  a  half  right 
angle  to  A  X,  and  let  fall  from  O  on  the  fame  U  X  L  the  per¬ 
pendicular  OB;  then,  if  it  be,  as  U  X  to  X  B,  fo  X  B  to  BL, 
L  is  the  vertex,  L  U  the  axis,  X  IJ  the  Latus  Re  Hum  of  the 
parabola,  which  in  every  cafe  Satisfies  the  problem,  viz.  cutting 
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the  given  circle  in  the  points  KK,  the  high  eft  and  lowed  of 
which  belong  to  the  problem  of  Alhazen^  and  the  remaining  to 

another  problem.  .  , 

There  is  alio  given  another  parabola,  which,  as  was  hinted 
above,  does  the  like,  and  whole  deicription  is  io  eaflly  deduced 
from  this,  that  there  is  no  occafion  for  a  new  one  3  for  let  Ad  be 
taken  in  the  fame  right  line  with  A  D  and  equal  to  it,  and  A, 
in  the  lame  right  line  with  AO  and  equal  thereto  3  then  billeTing 
P  d  in  £,  draw  thro’  £  the  right  line  a  f  /3  perpendicular  to  A.  o, 
meeting  I*  a  perpendicular  to  O  A  in  and  on  it  let  tall  the 
perpendicular  cofi  3  and  let  it  be,  as  to  lo^jSto  10A3  a 
will  be  the  vertex,  a£  the  axis,  y  £  the  A atus  Rectum  of  the  pa¬ 
rabola,  which  will  cut  the  given  circle  in  the  fame  points  with 
the  former. 

The  firfi  Invention  and  Demonf  ration  of  a  right  Line  equal  to 
a  Curve  3  by  Dr.  Wallis.  Phil.  Trani.  N  9^*  P* 

T *  an  fated  from  the  Latin. 

AS  to  the  replication  of  that  curve,  which  Dr.  Wallis  calls 
the  femi-cubical  paraboloid,  M.  Huygens  mud  be  under  a 
great  midake,  when,  in  his  Horologium  G f dilator  ium  p.  71, 
72,  be  would  aferibe  the  drd  invention  thereof  to  John  Hear  art 
of  Harlem ,  in  1659}  for  it  is  certain,  that  Mr .  William  Neil 
an  Englijhman  had  both  difeovered  and  demondrated  the  fame 
thing  two  years  before  3  and  after  him  the  Lord  vilcount  Broun- 
her  and  Sir  Chrifiopher  Wren  gave  alio  a  demond ration  thereof 
about  the  months  of  June  and  July,  1657  3  which  was  a  thing  well 
known  here,  and  received  with  applaule  both  by  thole  gentlemen 
and  other  geometricians,  who,  before  the  inditution  of  the  Royal 
Society,  were  wont  to  meet  on  dated  days  at  Gref  am  College , 
and  read  mathematical  lectures  there :  And  the  Lord  Brounker 
in  the  enluing  jlugufl  communicated  this  by  letter  to  Dr.  Wallis 
then  at  Oxford ,  and  at  the  fame  time  fent  his  own  demonftra- 
tion  of  it;  which  the  Dr.  imparted  to  M.  Huygens ,  and  after¬ 
wards  publifhed  in  1659,  fubjoining  it  to  his  treadle  de  Cy  chide  $ 
wherein  he  gave  an  impartial  account  of  the  whole  affair  3  fo 
that  it  is  lurprifing  M.  Huygens  fhould  make  Heuraet  the  frd 
inventor. 

In  1658,  Sir  Chrijl.  Wren  had  found  out  a  right  line  equal  to 
the  curve  of  a  cycloid  and  its  feveral  parts  3  which  was  then  a 
thing  well  known,  not  only  in  England ,  but  alfo  in  France  and 
Holland  3  and  in  particular  M.  Huygens  himielf  was  not  unac¬ 
quainted  with  it,  even  before  he  knew  anything  ol  M.  Ilsur  aeF» 

M  m  m  2,  as 
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as  appears  by  bis  letter  to  Dr.  Walks  3  and  it  is  allowed  that 
Sir  Chriflopjjer  was  the  firft  inventor  of  this  5  yet  he  himfelf 
did  not  pretend  to  have  been  the  firft  who  found  a  right  line 
equal  to  a  curve  3  for  he  knew,  and  he  owns  as  much,  that 
Mr.  Neil  had  difeovered  it  the  preceeding  year  5  only  he 
aflumes  this  prerogative  to  himfelf,  that  he  had  rectified  the 
firft  curve  that  offered  3  whereas  Mr.  Neil  applied  himfelf  to 
find  out  a  curve  capable  of  re  deification  5  it  is  true  that  this 
curve  is  of  the  family  of  the  paraboloids,  but  no  one  before 
Mr.  Neil  took  it  into  confideration^  and  it  is  as  true,  that  both 
M.  Heuraef  s  and  Mr.  Neil's  is  the  very  fame  curve. 

Of  Stones  in  the  Bladder.  Phil,  Tranf.  N°  99.  p.  6155. 

M, John  ‘Braun  of  fZ lantzick,  a  gentleman  of  71  years  of 
•  age>  had  exceffive  pains  for  2  ~  years  in  the  Penisy  with 
a  continual  burning  ftrangury,  till  at  laft  it  came  to  a  conftant 
endeavour  of  agoing  to  ftool,  and  of  making  watery  which,  a 
few  days  before  he  died,  ended  in  a  continual  running  of  urine, 
with  very  fharp  pain  5  after  which,  tor  about  four  days  before 
bis  death,  it  was  totally  ftopt:  Upon  opening  his  body,  the 
to ’lowing  particulars  were  observed  5  the  internal  parts  were 
all  found,  but  the  bladder  was  found  quite  full  of  ftones  3  the 
large  ft  was  of  the  bulk  of  a  pigeon’s  egg,  and  weighed  2.06 
grains  5  there  were  16  of  the  larger  lor t,  yet  all  differing  in 
fize  3  the  reft,  to  the  number  of  22,  were  very  finally  the  lead: 
Itone  weighed  3  grains,  and  the  whole  38,  weighed  4  f  ounces  5 
there  was  not  a  drop  of  urine  in  the  bladder,  for  it  had  already 
made  a  confiderable  paftage  on  the  fide  of  the  orifice  of  the 
bladder  3  in  the  kidneys  and  ureters  there  was  not  found  the 
ieaft  grain  or  fign  of  find  :  Several  of  the  lefler  fort  of  thefe 
ftones  were  triangular  and  quadrangular  3  and  their  flat  fide§ 
were  worn  to  a  great  fmoothnefs,  and  their  corners  blunted  3 
the  matter  of  the  ftones  was  very  compaft,  and  like  white  clay  * 
and  tho’  the  fteveral  coats  were  difcernible  in  one  of  them,  yet 
they  were  not  eafily  feparable. 


An  odd  Foetus  without  a  Brain  3  by  M.  Denys.  Phik  Tranf 

N°  99.  p.  <5157. 

THE  body  of  this  foetus  was  well  formed,  and  very  fat 3 
but  the  head  was  fo  deformed,  that  it  frighted  all  that 
were  prefont  3  it  had  no  front3  the  two  eyes  were  on  the  top 
of  the  face,  very  big,  andaimoft  without  an  orbit  to  lodge  them 
n5  upPer  ami  hind  part  of  the  head  was  red,  like  coagu¬ 
lated 
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lated  blood,  and  refembled  the  bottom  of  a  calf’s  head,,  when 
cut  and  fevered  from  the  Vertebra  of  the  neck  ;  upon  examin¬ 
ing  this  red  flefh,  he  found  under  it  a  bone,  that  proved  a  folid 
bone  in  the  form  of  a  fmall  oyfter,  and  nor  a  hollow  fkull  ^  he 
had  it  opened  every  way,  but  he  found  neb  her  cavity,  nor 
brains  in  it  5  it  was  only  fattened  before  to  the  bones  of  the 
face,  and  not  behind  to  the  Vertebra  of  the  neck ;  fo  that  the 
marrow  of  the  back-bone  had  no  communication  with  the 
head  ;  he  purlued  the  optic  nerves,  and  lott  them  in  this  bone, 
which  was  in  lieu  of  a  Cranium ,  and  no  ways  fpungy,  but  very 
hard :  It  ieems  fomewhat  extraordinary,  that  a  child  could  live 
nine  months  without  brains,  for  M.  ‘Denys  was  told,  that  it 
was  very  lively  and  brifk  in  the  womb,  but  died  as  foon  as  it 
came  into  the  air. 


An  Account  of  fome  natural  Curiofities  prefented  by  Sig. 
Paulo  Boccone  of  Sicily  to  the  Royal  Society.  Phil.  Tranf. 
N°  99.  p.  6158. 

TH  E  firft  were  uncommon  pieces  of  coral  both  red  and 
white  5  fome  of  which  were  ramified  into  folid  maffy 
bodies  ;  others  were  coralline  incruttrations  on  woody  flicks  or 
branches,  and  terminated  in  fmall  and  tender  buttons  or  flowers 
of  coral  ;  in  fome  of  which,  S.  Boccone  affirmed,  he  found, 
upon  fqucezing  them,  a  milky  juice  ;  and  being  himfelf  at  the 
coral-fifhing  in  the  channel  of  Meffina,  which  feparates  Calabria 
from  Sicily ,  he  relates  that  before  the  coral- fiihers  drew  their 
nets  out  of  the  water,  he  plunged  his  hand  and  arm  into  the 
fea,  to  feel  whether  the  coral  was  foft  under  the  water,  before 
it  was  expofed  to  the  air,  and  found  it  entirely  hard,  except 
the  round  end,  or  button,  abovementioned  ;  which  he  found  to 
confift  of  five  or  fix  little  cells,  full  of  a  white,  and  fomewhat 
mucilaginous  liquor,  refemblmg  that  milky  juice,  found  in 
fummer  in  the  long  cods  of  the  herb,  called  fluvialis  ftft&na 
foliis  denticulatis ,  mentioned  by  Joh.  Bauhinus ;  this  coral¬ 
line  juice  he  calls  leaven,  becaufe  of  its  fharp  and  attringent 
tafte,  efpecially  when  newly  taken  out  of  the  fea;  but  fuch  as 
are  dried  lofe  their  acrimonious,  and  retain  only  their  attringent 
tafte;  which  change,  he  affirms  to  happen  in  about  fix  hours 
after  the  coral  is  drawn  our.  As  to  the  queftion  whether  coral 
be  a  vegetable,  M.  Gui forty  is  of  opinion,  that  it  is  fo  far  from 
being  a  plant,  that  it  is  a  mere  mineral,  confiding  of  much 
fait,  and  a  little  earth ;  and  that  it  is  formed  into  thatfubftance 
by  a  precipitation  of  divers  falts,  which  enfues  upon  the  en¬ 
counter 
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counter  of  the  earth  with  thoie  falts  5  after  the  manner  of  the 
metalic  tree,  which  in  a  little  time  is  formed  and  increafed  by 
the  fettling  and  combination  of  mercury  and  filver,  diffolved  in 
Aquct-fortis  5  and  being  afterwards  thrown  into  common  water 
the  parts  of  the  mineral  and  metal  unite  with  each  other  3  which 
feems  to  be  confirmed  by  an  experiment  on  a  fait  of  coral, 
which  being  thrown  into  water  and  there  diflblved,  upon  eva¬ 
porating  the  water  by  a  gentle  heat,  it  was  prefently  coagu¬ 
lated,  and  converted  into  feveral  fmall  flicks,  refembling  a  little 
foreft. 

The  fecond  piece  of  curiofity,  was  a  certain  flony  fcaly  fub- 
ilance,  that  fmelt  of  bitumen,  complicated  and  laid  together 
like  io  many  membranes,  and  found  in  the  mountains  of  Hybla 
in  Sicily ,  near  Milelli ,  neighbouring  on  the  town  of  Augufta , 
and  the  ancient  Megara  3  if  it  be  burnt  at  a  candle,  the  bitu¬ 
minous  fcent  is  foon  perceived  5  and  it  is  affirmed,  that  when 
newly  leparated  from  its  mine  or  bed,  it  is  flexible  like  paper  3 
but  being  long  expofed  to  the  air  and  fun,  becomes  brittle  * 
and  the  herbs  that  grow  on  this  Hem  infinuate  their  fibres  and 
roots  between  its  feveral  coats. 

Thirdly,  an  extraordinary  Sanguifuga  or  leech,  found  flick¬ 
ing  to  the  fifh  called  Xiphias ,  or  fword-fi/h  5  it  was  about  four 
inches  in  length  3  its  belly  white,  cartilaginous  and  tranlparent  3 
without  head  or  eyes,  that  could  be  obferved  3  infteadof  a  head 
it  had  a  very  hollow  fnout  encompaffed  with  a  very  hard  mem¬ 
brane,  differing  in  colour  and  lubftance  from  the  belly  3  and 
this  fnout  it  thrufls  into  the  body  of  the  fifh,  as  ftrongly  as  an 
auger  is  wound  into  a  piece  of  wood,  and  it  is  filled  full  of 
blood  to  the  very  orifice  3  it  hath  a  tail  fhaped  like  a  feather, 
lerving  for  its  motion,  and  under  it,  two  filaments  or  {lender 
fibres,  longer  than  the  whole  infeft,  whereby  it  leems  to  cling 
about  ftones  or  herbs,  and  flick  the  clofer  in  the  body  of  the 
fword-fifh,  faftening  upon  thofe  parts  only,  where  it  is  out  of 
the  reach  of  its  fins:  Within  its  belly  he  obferved  fome  veflels, 
like  fmall  guts,  reaching  from  one  extremity  to  the  other  3 
they  feem  to  be  the  organs  allotted  for  fucking  the  blood,  be- 
caufe  the  fnout  is  deftitute  of  fibres  and  valves  to  fuck  with  3 
whereas  thefe  veffelshave  a  motion  refembling  that  of  a  pump, 
wherein  the  fnout  ferves  for  a  fucker,  drawing  the  blood  from 
one  end  to  the  other  3  and  the  belly  of  this  infefl:  being  framed 
ring-wife,  this  firu&ure  ferves  to  thrufi  the  faid  internal  veflels 
into  the  orifice  of  the  trunk,  and  draw  them  back  again :  As  it 
torments  the  fword-fifh,  fo  is  itfelf  infefled  by  another  infeft, 

called 
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called  a  loufe,  of  an  afli-xolour,  faftened  towards  the  tail  of  this 
Jeech  as  firmly,  as  a  lea-fnail  is  to  a  rock  $  Jt  is  of  the  bignefs 
of  a  pea,  and  hath  an  aperture,  whence  many  fmail  winding 
and  hairy  threads  come  out. 

Fourthly,  a  parcel  of  fai-armoniac  gathered  in  a  fiery  erup¬ 
tion  of  mount  JEtna ,  found  on  the  furface  of  that  ferruginous 
matter,  that  remained  of  the  burnt  minerals  $  fome  of  this  fait 
was  as  yellow  as  faffron  ;  other  feme  of  a  citron  colour  $  fome 
white  and  fome  greenifh :  This  fait  feemed  to  be  factious, 
and  a  concrete  of  nitre,  fulphur,  and  vitriol,  burnt  and  fub- 
limed,  and  not  pre-exifting  in  thofe  caverns  5  for  adding  fome 
of  this  fal-armoniac  to  pulverized  fulphur  and  nitre,  he  found 
that  it  was  fo  far  from  taking  fire,  that  it  mamfeftly  hindred 
the  accenfion  of  the  bnmftone  and  faltpetre. 


Afubterraneous  Fungus,  and  a  Mineral  Juice.  Phil.  Tranf 

N°  100.  p.  6179. 

TH-E  Fungus  Subterraneus  is  found  in  a  rocky  lime-ftone 
ground,  in  a  common  about  two  miles  from  Caftleton , 
in  the  peak  of  bDerbyfiire ,  fifteen  or  fixteen  yards  deep,  in  the 
Old-man ,  the  name  of  a  mine,  covered  with  earth-  there  is  no 
coal-bed  within  five  or  fix  miles  of  the  place:  This  Fungus 
does  not  ieem  to  have  any  conftant  fhape,  it  is  much  like  peat 
or  turf,  both  in  the  footy  colour  and  internal  fubftance  5  only 
this  is  more  clammy  and  tough,  and  dries  not 5  lome  of  this 
■fungous  fubftance  is  very  foft  and  like  jelly  5  the  morefolid 
pieces  contain  lumps  of  bitumen,  which  are  very  inflammable 
like  rofin  ;  it  is  very  light,  breaks  firm,  and  fhines  like  good 
aloes,  and  is  not  much  unlike  it  in  colour,  fave  that  it  is  darker 
and  purplifh ;  yet  there  is  a  great  deal  of  it  of  a  dark  green 
colour 3  by  diftillation  it  yields  an  acidulous  limpid  water, 
then  a  white  liquor,  probably  fome  of  the  oily  parts  precipi¬ 
tated  ;  and  in  the  laft  place,  a  copious  yellow  oil,  not  unlike 
that  of  amber  or  pitch  :  Whether  this  Fungus  owe  its  original 
to  a  vegetable,  or  be  a  real  concrete  mineral  juice,  and  a  foflil 
bitumen,  is  hard  to  determine  5  but  the  finding  of  it  in  an  old 
mine,  favours  much  the  opinion  of  its  being  a  vegetable  fub¬ 
ftance  •  either  the  props  of  timber,  uled  in  lining  and  fupport- 
ing  the  grooves,  are  thus  changed,  or  certain  Fungus's  grow  out 
of  them ;  that  birch,  of  which  there  is  great  plenty,  and  where¬ 
of  there  have  been  vaft  forefts  in  all  the  mountainous  parts  of 
England ,  will  yield  a  bitumen,  as  limpid  as  the  lap  that  runs 
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from  it  in  tapping,  if  we  now  had  the  fkill  to  extra#  it  5  Tliny 
is  very  exprels  Hifi .  Nat.  1.  16.  c.  185  and  befides,  it  is  certain 
th'at  much  of  that  wood,  if  not  all,  which  is  dug  in  the  high 
moors  of  Craven ,  which  the  people  ufe  there  for  candles,  and 
call  candle-wood,  is  no  other  than  birch,  as  appears  from  the 
grain  and  bark 5  tho’  it  exfudates  a  rofin,  which  makes  many 
pronounce  it  real  fir-wood 5  whatever  this  bitumen  of  the 
j Fungus  be,  it  differs  much  from  the  Afphaltum  of  the  Ihops. 

There  is  another  mineral  juice  in  thefe  parts  of  England , 
refembling  cream  both  in  colour  and  conAftence  5  it  was  found 
in  great  quantities  at  the  bottom  of  a  coal  pit,  49  yards  deep : 
At  Sher  if -hales  in  Shropjhire  is  found  in  their  iron  mines, 
elpecially  in  that  called  the  White-mine ,  which  yields  the  beft 
iron-ftone,  commonly  upon  breaking  a  Hone,  a  great  quantity 
of  a  whitifti  milky  liquor,  inclofed  in  its  centre  $  fometftnes 
they  find  the  quantity  of  a  hogfhead  in  one  cavity  $  its  tafte  is 
fweetifh,  only  it  hath  a  vitriolic  and  iron-like  twang. 

*fhe  Trochitas  and  Entrochi,  defcribed  by  2)r.  Lifter.  Phil, 

Tranf.  N°  100.  p.  6181. 

TH  E  ftones  figured  like  plants,  and  called  frochitde  by 
Agricola ,  and  the  compound  ftones  called  Entrochi ,  and 
in  Engltfb  St.  Cuthberd? s  beads,  are,  like  the  Lapides  judaici 5  of 
an  opake  and  dark  coloured  fpar,  tho’  fome  of  them  are  of  a 
white  fpgr  or  Cavcke ,  as  miners  call  it  •  they  all  break  like 
flint,  appearing  polifhed  and  fhining:  They  are  diflblved  by 
vinegar,  which  holds  of  all  foflils  of  what  figure  foever  they 
be,  providing  they  are  broken  into  fmall  grains  5  and  if  the  bot¬ 
tom  of  the  veffel  hinder  not,  they  will  be  moved  from  place 
to  place  by  it :  The  fi  gure  of  the  l’rochit#  is  cylindrical  *  the 
outmoft  circle  is  in  general  fmooth  $  both  the  flat  fides  are 
thick,  with  fine  and  fmall  rays  drawn  from  a  certain  hole  in' 
the  middle  to  the  circumference :  Two  or  three  of  thefe  Tro- 
chitde  joined  together,  make  up  that  other  ftone,  called  En - 
trochoSj  the  JProchitas  or  Angle  joints  are  lb  fet  together,  that 
the  rays  of  the  one  enter  into  the  furrows  of  the  other,  as  in 
the  futures  of  the  fcull :  They  are  found  in  great  plenty  in  the 
fears  at  cBraughton  and  Stock,  fmall  villages  in  Craven  5  Dr. 
Lifer  never  met  with  any  larger  than  two  inches  about  -  there 
are  others  as  fmall  as  the  leaft  pin ;  and  others  of  all  magnitudes 
between  thefe  two  5  they  are  all  broken  bodies  j  lonie  fhorter, 
fome  longer,  and  lome  of  them  real  Cfrocdoit<e,  that  is,  Angle 
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joints  only;  he  never  found  one  entire  piece  much  above  two 
inches  long,  and  that  very  rarely  too ;  in  fome  of  the  long 
pieces  he  reckoned  about  30 joints;  and  as  they  are  all  broken 
fragments,  fo  they  are  found  fcattered  and  lying  confufedly  in 
the  rock  5  which  in  fome  places,  where  they  are  to  be  had,  is 
as  hard  as  marble;  in  other  places  foft  and  ihelly,  as  they  call 
it,  that  is,  rotten  and  walhed  with  the  moift  air;  and  tho’  in 
fome  places  they  are  but  fprinkled  here  and  there  in  the  rock ; 
yet  there  are  entire  beds  ot  rock  of  vaft  extent,  which  for  the 
moil  part  confift  of  thefe  and  other  figured  ftones;  as  of  bivalve, 
Terpentine,  turbinate,  &c.  as  at  Braughton  :  The  injuries,  they 
have  received  in  their  removal  from  their  natural  pofition,  if 
not  the  place  of  their  growth  and  formation,  are  manifeft ; 
for  befides  their  being  all  broken  bodies,  many  of  them  are 
depreffed  and  crufhed,  refembling  the  real  cracks  of  a  done 
or  glafs;  again,  fuch  ftones,  as  confift:  of  many  Vertebra  or 
joints,  are  ftrangely  diftorted  ;  fome  times  two,  three,  or  more 
of  the  joints  in  a  piece  are  diflocated  and  out  of  their  places; 
and  fometimes  a  whole  feries  of  them  ;  there  are  others  t  willed 
like  a  cord;  laftly,  fome  have  their  joints  regular,  but  fluffed 
with  a  foreign  matter:  There  is  a  great  variety  as  to  the 
thicknefs  of  the  ffrochittf,  or  fingle  joints ;  fome  are  fo  thin, 
that  they  are  fcarce  the  24th  part  of  an  inch ;  others  are  a  full 
quarter  of  an  inch  thick  ;  of  thefe  latter  he  only  found  at  Stock  ; 
between  thefe  extremes,  there  are  joints  of  all  proportions  in 
divers  pieces ;  but  in  one  and  the  fame  piece,  they  are  generally 
of  an  equal  thicknefs  :  And  there  are  (lender  and  final]  Entro - 
chi,  with  as  thick  joints  as  the  largeft:  There  is  alfo  fome 
difference  in  the  Teams  of  the  joints  ;  fome  are  but  apparently 
joined;  for  in  diftilled  vinegar  the  Teeming  futures  will  vanifti, 
as  thofe  from  about  Biresford  on  the  tDove  in  Staffordfiire  $ 
and  others,  and  all  thofe  from  Braughton  and  Stock ,  are  really 
jointed,  and  the  futures  indented,  which  indentures  coming 
from  the  terminating  rays  are  larger,  according  to  the  difference 
of  the  rays;  yet  even,  equal,  and  regular  :  Generally  the  out* 
moft  circle  of  each  joint  is  flat  and  fmooth;  yet  there  are  many 
other  differences  to  be  obferved ;  1.  The  fmooth  jointed  are  of 
different  thickneffes  as  to  their  joints.  2.  On  fome  Entroihl , 
between  one  future  and  the  other,  in  the  middle  of  each  joint, 
are  certain  knots  in  a  circle;  the  joints  thus  diftinguifhed  are 
very  deep  and  large,  and  very  frequent  at  Stock.  3.  There 
are  like  wife  thofe,  with  a  circle  of  knots,  which  have  many 
knots  befide  on  each  joint,  and  look  rugged.  4.  Some,  wirh 
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much  thinner  joints,  which  yet  have  a  circle  of  knots  in  the 
middle  oi  each  joint  5  and  thefe  alio  feem  as  if  they  were  all 
knotted}  and  fuch  are  only  found  at  Hr  aught  on,  as  far  as  is 
hitherto  known.  5.  As  lome  have  but  one  circle  of  knots  >  and 
others  are  knotted  all  over  the  joint,  and  rough}  fo  there  are 
fotne  others  with  a  circle  of  larger  knots  in  the  middle  of  each 
joint,  and  a  circle  ofleffer  knots  on  each  fide,  clofe  to  the  bor¬ 
der  of  the  future}  thefe  look  very  pretty,  and  are  found  at 
Stock.  6.  Others  between  each  future,  and  in  the  middle  of 
each  joint  iwell  with  a  circular  edge.  7.  A  fniooth  Entrochos , 
with  a  large  and  emboffed  edge  on  the  middle  of  one  of  the 
joints,  and  a  much  lmaller  on  the  middle  of  another  joint,  and 
this  alternately.  8.  The  fame  alternate  difference,  only  the 
joints  much  rounder  and  blunter}  and  here  the  joints  are  vifi- 
bly  thicker  one  than  the  other.  9.  The  fame,  with  alternate 
knotted  edges.  10.  A  double  edge  in  the  middle  of  every 
joint }  this  makes  the  joints  look  as  if  they  were  exceeding  thin 
and  numerous,  but  really  they  are  not  fo.  11.  A  double  edge 
in  the  middle  of  every  joint  knotted  by  intervals,  or,  as  it  were, 
with  indented  edges :  Some  of  the  pieces,  if  not  all,  of  thele 
Entrochi  are  ramified,  with  leffer  branches  from  the  greater, 
without  any  order}  fome  have  only  few  branches  on  a  piece’} 
others  are  fo  thick  of  branches,  that  thevreiemble  a  ragged  ftaff} 
thefe  branches  are  deep  infer  ted  within  the  Item,  and  by  being 
leparated,  leave  great  holes  in  its  fides}  the  rays  in  the  joints 
of  the  branches  run  crofs  to  thole  of  the  Idem  }  on  thick  ftems 
are  fome  times  very  ini  all  branches}  but  generally  the  bigger 
the  Item,  the  thicker  the  branches}  and  fome  of  thefe  branches 
are  branched  again}  the  branches  are  diftinguifhed  from  the 
Item,  by  being  a  little  crooked,  and  fomething  tapering  :  There 
are  few  pieces,  befides  the  branches,  that  are  not  exactly  cy¬ 
lindrical}  and  among  thefe  few,  fome  are  tapering  at  both 
ends,  and  fwelled  much  in  the  middle  }  others  are  figured  like 
a  kind  of  fruit,  or  Lapis  judaicus ,  and  are  real  Entrochi,  and 
jointed,  notwithltanding  this  fhape  ;  upon  a  fmall  ftalk  of  two 
or  three  joints,  an  oval  bottom  is  fuddenly  raifed,  broken  off 
alio  at  both  ends;  there  are  alfo  long  and  fiender  pieces  with  a 
little  jointed  button,  hollow  on  the  very  top}  it  muft  not  be 
forgot  that  they  are  perforated  in  the  middle,  and  fo  they  may 
be  eafiiy  flringed  like  beads,  whence  the  Englijh  name;  and 
thefe  holes  are  fometimes  filled  with  earth,  and  fometimes 
they  enclole  other  Entrochi ,  which  latter  are  fometimes  tranf- 
parent}  the  holes  are  of  different  bores,  but  generally  round  ; 
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and  vet  there  are  great  numbers  of  them  at  Stock,  .whole  per¬ 
forations  are  in  the  elegant  falhion  ot  a  cinquefoil 5  ant  tie 
rais  of  the  joints  of  thefe  Entrochi  are  much  deeper  and  tewer 
in  number,  than  of  any  other  yet  obletved  ;  they  are  alio 
fmooth  jointed  :  In  thele  rocks  are  found  certain  rude  llones,  ot 
the  bipnels  of  walnuts,  with  many  impreftions  o {Trochittf  upon 
them,°as  tho’  they  had  been  their  roots  5  and  when  thele  have 
been  a  little  cleanfed  in  vinegar,  thefe  impreflions  appear  more 
than  caiual;  for,  the  fubftance  that  covers  them,  it  not  the 
Hones  themlelves,  is  fpar,  and  the  impreffions  are  round  notes 
with  rays,  refemblmg  thofe  holes  the  branches  ma.<e  m  the 
tides  of  the  Item,  when  broken  from  them  5  fome  ot  them  are 
like  a  pine-apple  or  cone,  with  a  hollow  bottom,  and  round 
about  it  five  fingle  feet  at  equal  diHances;  on  the  top  ih  ti  c 
round  figure  of  an  Entrochos  broken  off ;  toe  don- Cv>nh*  -  ot 
angular  plates,  viz*  the  bottom  of  five  plates,  called  hot,  the 
middle  of  five  other  plates,  all  of  a  fexangular  figure,  and  the 
top,  of  Hone:  Others  are  of  a  pyramidal  form,  the  bottom  con¬ 
vex,  and  on  the  top  is  the  1m predion  of  an  Entrochos  broken 
off,  and  in  the  figure  of  a  crefcent ;  this  hone  is  alto  meruit  a  ted, 
or  covered  with  fexangular  plates,  which  are  rougn :  0  r t 
figured  plates,  there  are  great  variety  in  the  rocks,  broKcnott, 
and  heaped  together  in  great  confufion,  which  yet  mamiei  y 
belong  to  the  above  deferibed  Hones  3  fome  of  the  fairelt  at 
. Brauzhton  and  Stock  are  pentagonal,  and  as  broad  as  a  thumb¬ 
nail,  hollow  on  the  fide  like  a  dilh»  and  convex  on  the  0 tin, r 
fide,  where  are  certain  eminent  knots,  about  the  btgneis  o(  a 
fmall  pin’s  head,  fet  in  a  kind  of  fquare  order  5  this  plate  is 
fomewhat  thin  at  the  edges,  and  blunt  5  others  are- pentagonal, 
and  a  little  convex  above,  but  not  hollow  underneath  ; 
without  thefe  eminent  knots,  the  edges  are  turn  and  lharp ; 
others  of  thefe  pentagonal  plates  are  convex  on  one  fide,  and 
fomewhat  hollow  on  the  other;  thick  edged,  and  one  of  the 
five  fides  only  indented,  which  is  ever  the  thinneH;  thy1^  are 
many  amongft  thefe  lad  indented  forts  of  places,  wmch  aie 
channelled  on  the  concave  fide,  and  orherwife  notched :  One  of 
thefe  pentagonal  plates  from  (Vtinsford  bridge  m  Efoy  tfocimpton- 
(hire,  has  one  of  the  five  fides  thick  indented  ;  the  convt  x  part 
has  in  the  middle  a  railed  bofs,  like  fome  ancient  fhields,  and 
round  the  fides  a  lift  of  fmaller  ftuds:  The  lexangular  plates 
are  lhiall,  fave  here  and  there  one  ;  fome  of  them  are  a  little 
hollow  on  the  one  fide,  and  convex  on  the  other;  which  latter 
is  elegantly  emboiled,  that  is,  an  equilateral  triangle  oeihiding 
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e^ch  corner,  and  a  Angle  right  line  in  the  middle;  others,  which 
are  molt  common  in  thefe  rocks,  are  a  little  hollow  on  the  one 
lii.e,  and  convex  on  the  other  ;  they  are  generally  fmooth  on 
the  convex  hac;  :bme  are  thicker  than  others,  but  moil  of 
them  are  of  the  form  of  plates;  the  fides  are  very  unequal,  as 
in  cryltais  5  ionic  inies  five  broad  fides,  and  one  very  final!  * 
agaxn,  two  broad  fides,  and  four  others  much  narrower,  with 
infinite  other  differences  as  to  the  inequality  of  their  fides. 

Mr.  Ray  relates  that  there  are  found  in  Malta  certain  ilones, 
.called  St.  ‘Pauls  Batoor/s ,  which  he  fuppofes  originally  to  have 
been  a  fort  of  rock-plants,  like  fmall  knobbed  flicks,  but  with, 
out  any  joints  5  their  trunks  diminifh  in  the  lame  manner  as  other 
plants  arter  the  putting  forth  of  their  branches. 

An  Account  <?/Le ad  Sheathing  5  by  Mr .  J.  Bulteel.  Phil.  Tranf. 

N°  100.  p.  6193. 

j4N£?  ^mc  years  fince,  Sir  Phil.  Howard  and 

-  Major  W  at  J  on,  with  great  charge  and  induftry  found  out 
a  new  way,  by  an  Englijh  manufacture,  to  preferve  the  hulls  of 
.hips  from  worms,  &c.  which  is  much  fmoother  and  confequent- 
iy  better  for  failing  5  cheaper  and  more  durable  than  the  method 
°l  h°ams,  pitch,  tar,  rofln,  brimftone,  or  any  fheathing  or  grav¬ 
ing  hitherto  ufed :  The  king  and  parliament  being  fatisfied, 
uPon  examination,  of  the  great  benefit  that  might  redound 
thereby  to  his  majefty  and  fubjeas  in  genera] 5  for  the  inventors 
encouragement  to  make  the  fame  publick,  were  pleafed,  almoft 
four  vears  fince,  to  grant  them  an  acf  of  parliament  for  the  lole 
pie  of  this  their  invention,  with  a  penalty  and  prohibition  to  all 
Others :  In  purfuance  whereof,  experiments  have"  been  made  upon 
leveral  of  his  majefty’s  fhips,  and  the  lheathing  after  three  years 
was  found  to  be  m  as  good  condition,  as  at  the  firft  doing  ■  and 
the  fhip  lo  tight  during  the  whole  time,  that  they  were  obliged 
to  heave  in  water  to  keep  her  fiweet :  The  bread-rooms  alfo  of 
several  or  his  majefty’s  fhips  were  lined  within,  almoft  in  the 
;arac  manner  as  they  were  fheathed  externally,  whereby  the 
bread  was  greatly  preserved  5  and  on  account  of  its  durablenefs 
it  mult  he  cneaper  and  better  than  tin,  which  is  fo  liable  toruft: 

fff0  y  1  ef-4  ltkiiff  y  ^lcn  the  principal  thing  ufed  therein, - 
feen.g  10  cloiely  prefled  fmooth  and  equal,  and  of  any  degree  of 

t  ixc  -nv.  s,  gjeat  nfe  may  be  made  of  it  in  leveral  other  rhinos 
relating  to  /hipping.  ....  & 
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j4  t Defcription  of  Nova  Zembla.  Phil.  Tranf.  N°  i,ci.  p.  3 

/IN.  1674.  It  appears  by  a  new  map  of  Nova  Zembla  and 
JZL  Weigats ,  as  dilcovered  by  the  exprels  order  of  the  Czar , 
that  Nova  Zembla  is  not  an  ifland,  as  hitherto  has  been  thought  5 
and  that  the  Mare  Glaciale  is  not  a  fea,  but  a  Bay,  whole  wa¬ 
ters  are  fweet  •  which  is  alfo  affirmed  by  the  "Tartars ,  who  have 
tailed  of  thele  waters  in  the  very  middle  of  the  bay :  The  Sa- 
mojeds  as  well  as  the  Tartars  unammoufly  agree,  that  palling  on 
the  back  of  Nova  Zembla ,  at  a  conliderable  didance  from  the 
fhore,  there  is  a  pafTage  as  far  as  Japan  5  and  it  is  a  fau’t  in  the 
Englijb  and  cDutch>  that  leeking  a  pafTage  to  Japan  on  the 
fouth  of  Nova  7jembla>  they  have  generally  paded  the  Wei  gats: 
The  Weigats  itlelf  is  very  difficult  to  pafs,  becaufe  of  the  great 
quantity  of  ice  falling  into  it  from  the  Oby ,  whereby  the  dreighf 
paffage  is  flopped  up :  The  Samojeds  go  every  year  to  fifli 
on  the  faid  fweet  lea  and  that  on  Nova  Zembla  fide. 

Volatile  Salt  and  Spirit  extraffed  out  of  all  Sorts  of  ‘Plants  5 
by  lZ)r.  Dan.  Cox.  Phil.  Tranf.  N°  101.  p.  4. 

TAKE  in  warm  weather  a  conliderable  quantity  of  the 
leaves  of  any  vegetable,  dripped  or  pulled  from  the 
great  dalks ;  lay  them  on  a  heap,  preis  them  pretty  dole  toge¬ 
ther,  and  they  will  loon  become  very  hot,  eipecially  in  the  mid¬ 
dle  5  and  after  a  few  days  refoive  into  a  pappy  fubdance,  except¬ 
ing  the  outward  leaves,  which  made  into  pellets  and  put  into  a 
glafs  retort,  and  diddled,  will  yield,  beddes  a  great  quantity  of 
liquor,  much  thick  black  oil  of  the  confidence  of  a  ballam  $  the 
liquor  being  leparated  from  the  oil  and  didilled  in  a  tall  glals- 
body,  there  is  a  volatile  fpirit  fublimed,  which,  after  two  or 
three  rectifications,  becomes  perfectly  urinous,  and  not  to  be  di- 
dinguifhed  by  fmell  or  tade  from  well  reflided  fpirit  of  harts¬ 
horn,  blood,  urine,  or  lal-armoniac:  Dr.  Cox  never  made  trial  of 
any  herb,  which  thus  ordered,  did  not  yield  the  abovemention- 
ed  l'ubdances  5  even  modes  and  rudiments  of  vegetation  do  the 
like,  which  lad  is  a  green  fubdance  on  the  furface  of  the  earth, 
in  rivers,  ciderns,  where  rain  often  falls,  and  on  fhips  between 
wind  and  water,  very  apt  to  run  into  mols  and  fibres. 

Note  1.  The  vedels  wherein  thefe  didillations  were  perform¬ 
ed,  tho’  exceedingly  well  walked  with  water,  lcoured  with  com¬ 
mon  fait,  fand,  allies,  loap,  fixt  ialts,  &c.  and  afterwards  ex- 
poled  many  years  to  the  air,  wind,  rain,  dews  and  frods,  yet 
notwithdandmg  they  retained  a  very  drong  lcent,  not  unlike 
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mufk.  2.  The  water  left  at  the  bottom  of  the  glafs,  after  the 
firfi:  rectification,  was  fomewhat  acetous  5  efpecially  when  the 
herbs  were  not  fufficiently  fermented.  3.  If  the  herbs  are  duly 
fermented,  they  leave  but  little  Caput  Mortuum ,  fometimes  not  a 
twentieth,  and  never  by  his  trials  above  a  tenth  part  3  whereas, 
dfltilled  before  fermentation,  they  leave  much  more ;  and  this 
remaining  coal,  burnt  to  afhes,  yields  fcarce  any  alcali  or  fixt 
fait.  4.  The  volatile  is  in  greater  quantity  than  the  fixt  fait 
would  have  been,  if  the  herbs  were  incinerated  in  the  ordinary 
way.  5.  All  fuch  herbs  as  yield  much  fixt  fait,  as  wormwood, 
carduus,  mugwort,  fage,  &c.  do  likewile,  being  thus  managed, 
afford  plentifully  a  volatile  fait.  6.  Thefe  volatile  falts,  when 
highly  rectified,  did  not  differ  from  each  other ;  as  neither  do 
vinous  fpirits  of  fermented  vegetables,  or  their  fixt  falts  highly 
purified  and  rectified.  7.  During  the  fermentation  the  room 
would  at  firfi:  be  ftrongly  perfumed  with  the  natural  Icent  of  the 
herb,  if  it  had  any  eminently  peculiar  fmell  ;  in  the  middle, 
with  the  fcent  of  a  mixt  between  that  and  the  urinous;  but  when 
putrified  well,  it  became  lenfibly  urinous.  8.  The  diftilled 
liquor  of  fome  herbs,  at  the  firfi  rectification,  yields  a  very  hot 
fpirit ;  but  the  laft  inclines  rather  to  the  pungent  vinous  fpirits 
of  fcurvy-grafs,  horfe-radifh,  &c.  biting  like  pepper,  rather  than 
volatile  falts;  but  after  repeated  rectifications,  according  to  the 
nature  of  the  plant,  or  the  time  of  its  fermentation,  it  became 
perfectly  urinous;  which  was  ufually  when  the  herbs  were  not 
duly  fermented  ;  arifing  probably  from  fome  mixture  of  effential 
oil,  which,  by  reiterated  rectifications,  is  either  feparated  or 
tranfmuted  ;  the  fame  thing  happens  in  the  vinous  fpirits  of  fer¬ 
mented  vegetables,  and  in  their  fixt  falts.  9,  In  diftilling  putre¬ 
fied  herbs,' ,  the  urinous  fpirits  and  fait  came  chiefly  at  the  latter 
end  with  the  oil,  in  the  form  of  a  thick  white  cloud  or  fumes, 
and  condenfing  in  the  receiver,  formed  feveral  irregular  winding 
rivulets,  exaCtly  in  the  manner  of  harts-horn,  blood,  &c.  and  at 
firfi  the  phlegm  with  moft  of  the  vinegar  came  in  great  drops 
with  fome  fume,  and  the  rivulets  were  ftreight  without  any 
windings.  10.  Some  herbs  as  winter-favory,  lage,  &c.  yielded 
in  the  firfi:  diilillation  a  copious  volatile  lalt  in  a  dry  form, 
which  coated  the  receiver,  and  was  fublimed  into  the  neck  of  the 
retort ;  the  fame  tobacco  doth,  and  faffron  did  fo  once  in  digef- 
tion  with  fpirit  of  wine.  11.  All  plants  thus  fermented,  yielded 
plentifully,  efpecially  towards  the  latter  end  of  the  diilillation,  a 
foetid  grofs  oil,  which,  in  cale  the  herbs  were  well  putrefied,  did 
not  in  "the  leaft  referable  the  plant  that  produced  it,  and  they  * 
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could  hardly  be  perceived  to  differ  from  each  other,  either  in 
tafie  or  imell 3  only  if  the  plant  was  not  thoroughly  fermented, 
an  oij  would  come  over  at  the  beginning  of  the  diftillation, 
which,  as  alfo  the  phlegm,  would  retain  exaftly  the  tafte  and 
imell  of  the  vegetable,  which  afforded  it  3  and  Would  be  fluid 
and  tranfparent  like  other  effential  oils :  The  oil  of  herbs  luffi- 
ciently  putrefied  came  over  chiefly  at  laft,  and  required  a  very 
ftrong  fire  to  difentangle  it  from  the  herbs  3  it  was  generally,  el- 
pecially  what  came  over  laft  of  all,  of  the  colour  and  confiftence 
of  tar,  very  clammy,  and  emitted  to  a  great  diftance  a  very  odd, 
faint,  foetid  offenfive  odour:  If  any  thing  were  flained  with  this 
oil,  it  could  not  be  taken  out  in  a  long  time.  12.  Herbs  diftil- 
3ed  in  an  alembic  with  water  yield  little  effential  oil,  as  balm, 
mint,  camomile,  &c.  but  fermented  thus  they  afford  much  of  it  5 
and  fuch  as  yield  much  effential  oil,  as  wormwood,  witn  many 
others  •  when  putrefied,  afford  it  in  greater  plenty  fhll.  13.  Dur¬ 
ing  the  putrefadion,  the  herbs  became  exceedingly  hot,  efpeci- 
ally  fuch  as  were  clofely  comprefled,  and  abounded  m  moifture  5 
fo  that  one  could  as  well  hold  his  hand  in  the  flame  of  an  ordi¬ 
nary  fire  as  in  them.  14.  Fatty,  moift  and  infipid  herbs,  fer¬ 
ment  much  fooner,  and  with  greater  heat  3  as  grais,  docks,  gar¬ 
den  fcurvy-grafs,  celandine,  &c.  Drier  and  much  more  fapid 
plants,  more  leifurely,  and  with  lefs  heat  3  as  wmter-favory, 
roiemary,  fage,  rue  and  mint:  No  ltalks  of  herbs  ferment  io 
foon  as  the  leaves  3  which  appears  plainly  in  docks,  whole  ten¬ 
der  parts  are  mucilaginous  and  pappy,  while  tne  ltalks  remain 
entire,  m.  Herbs  by  putrefadion  feem  to  be  deprived  of  all 
their  fpecific  or  peculiar  properties  3  celandine  looies  its  tinging 
quality  3  the  milk  of  fpurge  its  bhftering  and  poifonous  na¬ 
ture,  &c.  16.  Herbs,  which  before  putrefa&ion,  were  extremely 
foetid,  as  Jtriplex  Olida,  &c.  either  loft  afterwards  their  fcent, 
or  were  not  dilagreeable  3  and  on  the  contrary,  monk’s  rhubarb, 
garden  Icurvy-grals,  with  many  other  inodorous  vegetables,  dur¬ 
ing  putrefaction,  became  intolerably  foetid  3  but  upon  diftillation 
they  immediately  loft  their  difagreeable  fcent.  17.  None  of 
thole  flowers  Dr.  Cox  hitherto  uled  did  ftink  in  fermentation. 
18.  Many  of  the  herbs,  thus  putrefied  or  fermented,  fwarmed 
with  maggots  3  efpecially  at  the  bottom,  and  in  the  middle  3 
whither  flies  and  other  infers  can  have  no  accefs  to  depofite  their 
epgs,  and  where  the  heat  is  fo  violent,  that  they  could  not  pofli- 
b?y  l'ubfift  in  it.  19.  Yet  the  volatile  fpirit  and  fait  is  not  af¬ 
forded  by  thefe  infers  3  for  diftilling  feparately  a  great  quantity 
of  them,  they  yielded  no  volatile  fait  or  fpirit,  but  a  liquor  of  a 
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very  different  nature.  20.  Herbs  fermented  in  a  great  glafs  with 
a  narrow  neck,  and  the  mouth  left  open,  became  in  a  few  weeks 
for  the  greater  part  a  mucilage  5  and  being  diddled  a  year  after 
they  had  dood  thus  open,  yielded  a  little  urinous  fpirit,  but  not 
a  drop  of  oil.  21.  Vegetables,  if  the  external  air  be  excluded 
from  them,  will  not  putrefy  or  ferment.  22.  Some  herbs,  mof- 
fes  and  rudiments  of  vegetation,  yield  a  volatile  fait,  diddled 
without  previous  fermentation  *  as  alfo  many  feeds,  and  feveral  of 
them  fumciently  inlipid.  25.  Thefe  volatile  fpirits  and  falts 
have  not  only  the  fame  fenlible  properties,  but  alfo  agree  in  all 
known  effe&s  and  operations  with  common  urinous  fpirits  and 
fairs  3  as,  in  the  changing  fyrup  of  violets,  and  many  other  ve¬ 
getable  tin&ures,  green  5  in  being  diaphoretic  diuretic,  and  de- 
obdruent,  contrary  to  and  blunting  acids,  precipitating  all  me¬ 
tals  and  minerals  diffolved  in  acid  mendruums^  when  highly 
rectified  and  mixed  with  perfectly  dephlegmated  fpirit  of  wine, 
they  drike  the  Offa  Alba,  as  Chmifi's  ipeak  3  they  unite  with 
acids,  and  thereby  become  armoniac,  or  neutral  falts  3  and  in¬ 
deed  perform  whatever  can  be  expe&ed  from  the  common 
urinous  fpirits  or  falts. 

Stones  in  the  Bladder  of  an  Ox  3  by  Dr.  Tohndon.  Phil.  Tranf. 

No  “  ^ 

IOI.  p.  9. 

About  200  final  1  globular  dones  of  feveral  fizes,  with  a 
dufky  froth,  were  obferved  in  the  bladder  of  a  fat  ox  3  on 
rubbing  the  (limy  froth  from  them,  they  appeared  of  a  dufkilh 
yellow  colour  and  fmooth  3  when  dry,  they  rel’embled  feed-pearl, 
but  were  fmoother,  and  of  a  perfeft  gold  colour,  and  continued 
fo3  viewed  in  a  microfcope,  they  appeared  polifhed,  and  with¬ 
out  any  roughnedes3  their  figure  was  generally  fphericaJ,  in 
fome  a  little  comprefied,  and  their  colour  like  burnifhed  gold  3 
breaking  one  or  two  of  them  with  fome  difficulty,  they  were 
found  by  the  microfcope  to  be  only  a  thin  fhell  very  bright,  and 
its  infide  like  unpolilhed  gold  3  the  internal  fubdance  refembled 
brown  fugar-candy  to  the  naked  eye,  but  not  fo  tranfparent,  and 
without  any  difcernable  tade :  In  (pint  of  vitriol  they  lhrunk  and 
waded  much,  but  preferved  their  colour  3  Aquafortis  would 
alfo  corrode  and  cl  idol  ve  them. 

Dr.  Lifter  was  at  fird  of  opinion  that  thele  dones  were  the 
eggs  of  infers  3  but  after  he  had  read  that  account  of  feveral 
dones  found  in  other  animals,  which  Dr.  Wedelius  pubh/hed  in 
the  German  Ephemerides ,  An.  1672,  he  was  inclined  to  believe 
them  real  dones. 
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The  Origin  of  Pearls  5  by  M.  Chriftopher  Sandius.  Phil. 

Trani.  h°  ior.  p.  11. 

THE  pearl-ftielis  in  Norway,  and  elle  where  breed  in 
frelh  water  3  their  ihells  refemble  thofe  commonly 
called  muffles,  bur  larger  3  the  filh  in  them  looks  like  an  oy~ 
Per,  and  produces  a  great  clufler  of  eggs,  refembling  thofe  of 
craw-fiih  3  fome  white  and  tome  black,  and  this  latter  becomes 
white,  on  taking  off  the  outer  black  coat  3  thefe  eggs,  when 
ripe,  are  caft  out,  and  grow,  becoming  like  to  the  parent  animal  3 
but  lometimes  it  happens,  that  one  or  two  of  thefe  eggs  adhere 
to  the  fides  of  the  matrix,  and  are  not  voided  with  the  reft  5 
theie  are  fed  by  the  oylter  agamft  its  will,  and  become,  ac¬ 
cording  to  the  length  of  time,  pearls  of  different  bigneffes,  and 
imprefs  a  mark  both  on  the  fifh  and  fhell.  This  account 
M.  Sandius  had  from  a  Dane  called  Henricus  Arnoldi ,  a  perfon 
of  veracity,  and  who  had  made  the  obfervation  himfeif  at 
Chrijiiana  in  Norway. 

Microfcopical  Obfervations ;  by  M.  Leewenhoeck.  Phil. 

Tranf.  N°  102.  p.  23. 

BLOOD  viewed  thro*  a  microfcope  appears  to  be  fmall 
round  globules  fwimming  in  water  3  and  the  fame  thing  is 
obferved  of  the  fweet  milk  of  cows :  The  hair  of  an  elk  is 
found  wholly  to  confift  of  conjoined  globules;  fo  that  the 
growth  of  hair  is  made  by  the  protrufion  of  thefe  globules  3  and 
this  hair  is  obferved  more  hollow  within  than  that  of  men  or 
other  animals:  M.  Leewenhoeck  found  the  nails  of  his  hand  to 
confift  of  globules,  which  he  fuppofes  to  grow  alfo  by  protru- 
lion :  Putting  a  hungry  loufe  upon  his  hand,  he  obferved  it  to 
fix  its  fting  in  the  fkin,  and  when  it  fucked,  the  blood  ap¬ 
peared  to  pals  in  a  fine  ftream  to  the  forepart  of  the  head,  and 
then  to  fall  into  a  larger  round  place,  which  he  takes  to  be 
filled  with  air,  which,  being  half  full,  propels  the  blood  back¬ 
ward,  and  the  air  again  forward  3  from  thence  the  blood  paffes 
in  a  fine  ftream  into  the  middle  of  the  head,  where  is  alfo  a 
large  round  fpace,  where  it  hath  the  fame  motion  3  hence  it 
pafies  in  a  fubtile  ftream  to  the  bread,  and  then  to  a  gut, 
which  reaches  to  the  hindmoft  part  of  the  body,  and  with  a 
curvity  bends  a  little  upwards  again  3  in  the  bread  and  gut, 
the  blood  is  without  intermiftion  moved  with  great  force,  and 
elpecially  in  the  gut,  and  that  with  fuch  a  ftrong  pulfe  down¬ 
wards  and  contraction  of  the  gut,  as  is  ihrprifing ;  in  the  up-' 
VOL.  1.  v  Ooo  pef 
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per  part  of  the  crooked  afcending  gut,  which  is  very  ftreight, 
the  blood,  that  is  propelled  thro’  this  place,  (lands  ffcill  and 
boon  receives  another  nature,  becoming  of  a  watry  colour, 
wherein  fome  blackifh  landy  particles  appear,  which  joining 
together  in  one  trials  (hoot  down  to  the  Anus ,  carrying  with 
them,  in  cafe  the  loufe  have  much  blood  in  her  body,  a  little 
aqueous  blood;  thele  particles  excreted  appear  like  the  ex¬ 
crements  of  a  (ilk  worm. 

^Parhelium;  by  M.  Hevelius.  Phil.  Tranf.  N°  102.  p.  26. 

T^EjS-  5.  1674.  N.  S.  not  far  frqm  Marienburg  in  Pruffia 
4  M.  Hevelius  obferved  the  fun  In  a  clear  enough  Iky,  and 
fill!  (pme  degrees  above  the  horizon,  (billing  very  bright,  and 
darting  very  long  and  redd i(h  rays,  40  or  50  degrees  towards 
the  zenith,  Fig.  19.  Plate  XIII.  Beneath  the  fun,  towards  the 
horizon,  there  hung  a  fmall  cloud  fomewhat  diluted,  below 
which  appeared  a  moci-fun  of  the  fame  bignels  with  the 
true  one,  an  i  under  the  fame  vertical,  of  a  fomewhat  red  co^ 
lour:  Soon  alter,  the  true  fun  defending  more  and  more  to¬ 
wards  the  horizon,  to  the  laid  cloud  Fig.  20.  the  fpurious  fun 
beneath  it  grew  dill  clearer  and  clearer,  fo  that  the  reddifh 
colour  in  that  apparent  folar  diflr,  vanilhed,  and  put  on  the 
genuine  folar  light,  and  the  more  fo,  as  the  genuine  difk  of 
the  fun  was  didant  from  the  falfe  fun  ;  till  at  length  the  upper 
true  lun  palled  into  the  lower  falfe  one,  and  fo  remained  alone, 
Fig.  21 .  This  appearance  is  uncommon,  fi nee  the  mock-fun 
was  not  found  on  the  fide  of  the  true  one,  as  ufual  in  all  Par- 
Ipelia ,  but  perpendicularly  under  it;  not  to  mention  the  co¬ 
lour,  fo  different  from  that  in  ordinary  mock-funs;  nor  the 
length  of  the  tail  projedled  by  the  genuine  fun;  nor  a  far  more 
vivid  and  (plendid  light  than  Parhelia  ule  to  exhibit.  Upon 
this  appearance  there  loon  enfued  a  very  intenfe  (rod,  where¬ 
by  the  whole  bay  from  bDantzick  to  Held  in  the  Haltick  was 
frozen  up,  that  fleds  and  horfes  were  driven  on  it  for  (everai 
miles. 

Experiments  on  Vitriol,  Sulphur  and  Alum.  Phil.  Tranfi 

N°  105,  p.  41. 

"^Fltriol  is  either  white,  yellow,  green  and  blue,  and  ufu- 

V  ally  of  the  two  lad  colours;  and  made  either  of  mine¬ 
ral  waters,  boiled  up  to  a  convenient  confidence,  then  let  to 
chrydallize ;  or,  ex  trailed  by  common  water  out  of  earths  im¬ 
pregnated  therewith;  it  is  alfo  afforded  by  feyeral  forts  of 
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ftones,  commonly  called  pyrites  and  marcafites,  which  expo  fed 
for  fome  months  to  the  air,  are  refbived  into  powder ;  and  the 
faline  part  dhTolved  in  rain,  or  other  water,  then  boiled  and 
fet  to  ihoot,  yields  plenty  of  vitriol,  efpecially  with  the  addi¬ 
tion  of  copper  or  iron  5  it  is  often  joined  with  earth  and  fiones, 
which  contain  metals,  fuch  as  mify,  lory,  and  chalcitis,  from 
Which  it  is  ufually  feparable  by  the  common  method  with 
watery  ibmetimes  not  without  calcining  or  burning  the  mine¬ 
ral  j  it  is  frequently  found  pure  and  perfect  in  the  bowels  of 
the  earth,  being  an  efflorefcence  of Teveral  minerals5  and  this  is 
accounted  by  all  naturalifts  the  bell,  both  for  medicinal  and 
chemical  ufes:  common  mineral  fulphur  contains  it  in  great 
plenty.  .  # 

Vitriol  confifts  of  infipid  phlegm,  earth  or  oker,  fome  me¬ 
tal,  mineral,  fulphur,  an  acid  fait  or  fpirit,  together  with 
fome  fmall  portion  of  the  volatile  aerial  fait :  That  it  contains 
water  is  evident,  fince  no  faline  fubftance  can  cryifallize  with¬ 
out  it,  and  by  diftillation  it  exceeds  in  quantiry  any  of  the 
other  principles:  The  earth  or  oker  may  be  thus  feparat- 
ed  5  diftolve  vitriol  in  fair  water,  and  immediately  a  yellow 
powder  will  feparate  and  in  a  little  time  fubfide;  the  greater 
the  quantity  of  water  employed,  the  more  oker  precipitates  $ 
the  weaker  the  Lixivium,  the  lefs  able  it  is  to  lupport  bodies 
more  ponderous  than  common  water  5  and  the  lighter  the  wa¬ 
ter,  as  diftilled  rain-water,  or  phlegm  of  vinous  fpirits,  the 
more  earthy  parts  fubfide  j  this  diffolution  was  repeated  above 
20  times,  accompanied  with  filtration  and  coagulation  $  and  each 
time  fome  of  this  earth  was  feparated,  but  mfenfibly  fmailer 
quantities  5  and  Bafilius  Valentinus  affures  that  at  length  the  vi¬ 
triol  will  let  fall  no  more  fediment ;  But  the  author  found  a 
more  eafy  and  expeditious  way  of  effecting  this  reparation  $ 
take  a  good  quantity  of  the  common  jDantzic  or  Hungarian 
vitriol  5  after  powdering  it,  put  it  into  a  (lender  cucurbite, 
place  it  in  water,  keep  it  at  an  equal  conflant  fire  three  or 
tour  days 5  the  vitriol  will,  without  addition,  become  fluid,  as 
if  dilfoived  in  water,  and  the  oker  with  molt  of  the  me¬ 
talline  parts,  and  the  grots  fulphur,  will  fubfide,  and  become 
a  hard  cake  at  the  bottom  5  the  vitriol  being  fluid  about  it, 
which  again  cryftallizes  in  the  cold:  This  repeated  once  or 
twice,  the  vitriol  attains  to  a  high  degee  of  purity,  and  is  eafily 
capable  of  many  alterations,  to  which  it  was  not  fubjt'61  before 
this  purification  j  this  operation  will  not  fucceed  in  a  dry  di-' 
geiiion,  he  means,  allies,  fand,  filings  of  iron  or  fled,  open 
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fire,  or  even  the  flame  of  lamps,  whether  fed  with  oil  or  fpirit 
of  wine :  1  his  earth  may  be  alio  obtained  in  a  great  propor¬ 
tion,  tho  in  another  form  $  if  after  a  long  and  intenfe  calcina¬ 
tion,  the  vitriol  be  freed  from  its  remaining  fait,  by  frequent 
ablutions  with  warm  watery  the  far  greater  part  of  this  dulci¬ 
fied  colcothar  is  inflpid  earth,  with  iome  imall  proportion  of 
metal :  1  he  fame  may  be  precipitated  by  fait  of  tartar,  or  any 
other  alcali,  or  filings  of  zink,  or  other  immature  minerals, 
and  from  a  folution  of  vitriol  in  common  water. 

1  hat  vitriol  contains  fulphur  appear  s  from  the  fulphureous 
fmell  it  emits  in  diftillation,  efpecially  if  urged  with  a  ftrong 
fire  from  the  beginning  5  and  the  fpirit  thus  drawn  being  recti¬ 
fied,  the  liquor  which  firffc  riles,  hath  a  highly  fulphureous 
lmell,  as  allb  that  from  vitriol  deprived  of  its  metallic  parts 
The  colcothar  dulcified,  or  metallic  parts  precipitated  by  an 
alcali,  or  immature  mineral  fublimed  with  fal-armoniac,  an  in¬ 
flammable  fulphur  may  be  feparated  feveral  ways,  both  from 
the  fublimate  and  Caput  Mortuum :  The  common  oil  of  vi¬ 
triol  digefled  on  antimony,  and  then  diililled,  yields  a  much 

freater  quantity  of  liilphur,  than  would  have  been  produced, 
ad  any  other  acid  liquor  been  Employed  ^  and  the  fame  oil 
of  vitriol  digefled  with  fpirit  of  wine,  and  diililled,  yields  an 
oil,  and  at  the  latter  end,  a  great  deal  of  fulphureous  inflam¬ 
mable  flowers. 

As  to  the  acid  faline  principle  $  none  who  has  tailed  of  the 
fpirit  of  vitriol,  and  that  which  is  abulively  called  its  oil,  will 
queftion  its  abounding  therein :  In  order  to  the  refolution  of 
certain  enquiries  as  to  the  faline  principle,  thefe  experiments 
were  made:  He  took  four  or  five  gallons  of  the  vitriolate  wa¬ 
ter,  conveyed  by  artificial  channels  at  j Deptford ,  from  the  beds 
of  pyrites  or  marcafites  into  the  great  cillern ;  there  was  diililled 
from  it  in  giafs  veffels  two  thirds  of  inflpid  water  $  letting  the 
glafles  cool,  the  water  let  fall  a  vitriol  ot  a  fine  diluted  colour, 
together  with  a  great  quantity  of  that  yellow  fedimenf,  called 
oker  above  5  then  evaporating  a  third  part  of  the  remaining 
liquor,  he  received  more  vitriol  of  a  paler  colour  than  the  for¬ 
mer  ;  as  oker,  as  he  did  before,  tho*  in  lefs  quantity  j  the  fifth 
time  this  operation  was  repeated,  inflead  of  vitriol  it  afforded 
a  yellow,  and  ever  after  a  white  fait  5  differing  exceedingly 
from  vitriol,  not  only  in  colour,  but  taile,  being  fiery  and 
pungent  *  it  partakes  a  little  of  that  dilagreeable  rough  aflrin- 
gency,  which  is  peculiar  to  vitriol  $  it  was  alfo  unrfuous  like 
faltoi  tartar  5  made  the  hands  foft  and  fupple,  cleanfing  like 

foap  j 


J 


Royal  Society.  473 

foap ;  whereas  common  vitriol  renders  them  rough  $  being 
difiolved  in  water,  it  appeared  fatty  and  oleaginous  to  the  eye. 

From  5  £  pounds  of  Lixivium,  4  pounds  of  this  fiery  white 
fait  were  had  5  befide  half  a  pound  of  Liquamen ,  which  re¬ 
mained  fluid,  and  would  not  coagulate :  The  remaining  Liqua¬ 
men  was  very  fiery,  acidly  pungent,  and  extremely  ponderous  ; 
this  Liquamen  expoled  to  the  air,  foon  attraded  double  its 
quantity  of  moifture  :  The  white  fait,  laft  mentioned,  was  dis¬ 
tilled  in  a  land-furnace,  and  the  far  greater  part  came  over  in 
the  form  of  a  lpirit  highly  acid,  efpecially  that  which  came  lafl 
in  fmall  drops ;  This  liquor  redified  in  a  very  tall  body,  im¬ 
mediately  on  the  approach  of  the  fmallefl  degree  of  heat,  a 
volatile  fulphureous  lpirit  as  clear  as  rock-water  did  arife,  and 
almofb  infipid  ;  yet  the  fcent  fo  fubtile  and  penetrating,  that  it 
was  infupportable ;  and  fuch  it  continued  many  years,  without 
letting  fall  any  lediment,  or  lofing  its  flrength,  as  the  volatile 
fpirit  made  of  common  vitriol  does  ;  the  fpint  which  remained 
after  the  ieparation  of  the  more  volatile  parts,  was  in  all  refpeds 
like  that  of  London  vitriol;  only  it  feemedmore  gratefully  acid, 
and  might,  like  it,  be  leparated  into  fpirit  and  oil,  corruptly  fo 
called. 

Vitriol  freed  from  its  earthy  and  metallic  parts  by  zink,  or 
other  imperfed  minerals,  is  much  of  the  fame  nature,  and 
yields  its  fpirit  in  land  ;  it  is  allb  white  and  more  unduous; 
hath  a  grain  more  like  nitre  than  vitriol,  as  the  Goflar  vitriol - 
which  is  white,  and  comparatively  unduous,  becaufe  it  has 
little  metal,  and  lefs  mineral  fulphur  than  the  common,  whole 
metallic  parts  detain  the  ialine,  and  will  not  dilmifs  them,  till 
after  a  very  infenle  degree  of  heat.  What  remained  in  the 
retort  after  thisdiltillation,  was  not  red  or  purple,  like  the  Caput 
Mortuum  of  common  vitriol,  but  white,  light,  and  fpongious, 
like  burnt  alum,  and  quite  as  infipid;  tho*  after,  being  fome 
time  expofed  in  the  air,  it  received  feveral  impreffions  and 
alterations :  There  is  a  great  affinity  between  vitriol,  alum,  and 
mineral  fulphur;  the  faline  principle,  which  in  each  of  them  is 
the  prevailmg,  has  one  and  the  fame  nature  and  properties. 

A  Continuation  of  the  Experiments  on  Vitriol.  Phil.  Tranf. 

104.  p.  66. 

THAT  the  vitriolate  fait  in  common  fulphur,  differs  little 
from  that  of  vitriol,  will  appear  upon  comparing  with 
the  common  fpirit,  or  oil  of  vitriol,  the  acidity  of  fulphur 
afforded  by  inflammation  under  a  glafs  bell ;  which,  when  rec¬ 
tified. 
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tified,  is  not  to  be  diflinguifhed  by  any  fenfible  property  from 
the  rectified  acidity,  or  oil  of  vitriol;  and  they  may  befafely 
fubftituted  for  each  other  :  The  quantity  obtained  in  the  ordi¬ 
nary  way,  is  indeed  inconfiderable  5  a  pound  of  brimflone  not 
yielding  above  an  ounce  or  ten  drachms ;  the  far  greater  part 
being  by  the  rapid  motion  of  the  flame  fublimed  in  the  form  of 
flowers,  not  differing  from  the  common ;  but  the  author  was 
often  aflured,  that,  by  means  of  conveniently  fhaped  veflels, 
ordinarily  from  a  pound  of  good  brimflone,  eight,  and  in 
a  very  moift  feafon,  ten  ounces  of  acidity  have  been  obtained ; 
and  that  by  improving  the  contrivance,  the  entire  weight  of  the 
fulphur  could  be  obtained;  the  moifture  of  the  air  making 
abundant  recompence  for  the  avolation  of  what  cannot  be  coa¬ 
gulated;  and  he  himfelf,  by  the  means  of  feveral  menflruums, 
reduced  common  brimflone  into  the  form  of  an  highly  acid 
eorrofive  liquor ;  and  even  fpirit  of  nitre,  or  Aqua-fortis  well 
verified,  and  digefted  on  the  flowers  of  brimflone,  then  diftil- 
led  in  afhes,  repeated  five  or  fix  times,  after  the  laft  coho- 
bation,  there  will  remain  with  the  flowers  near  their  weight  of 
an  acid  fpirit,  and  like  to  that  made  by  a  bell,  the  fpirit  of 
nitre  being  fcarcely  changed  from  what  it  was  before  the  ope¬ 
ration;  and  he  iuppofes,  that  being  frequently  reiterated, 
efpecially  if  frefh  fpirit  be  employed,  the  whole  may  be  tranf- 
muted,  abating  fome  few  earthy  and  metallic  particles. 

The  affinity,  or  almofl  the  identity  of  the  faline  principle  in 
fulphur  and  vitriol,  appears  farther  from  the  following  experi¬ 
ment;  take  thin  plates  of  copper,  cement  them  carefully  with 
common  brimflone  Stratum fuper  Stratum ,  or  in  layers ;  repeat 
the  operation  for  four  or  five  times  with  frefh  fulphur;  the 
greateft  part  of  the  copper  will  be  converted  into  vitriol,  which, 
diffolved  in  water,  yields  very  beautiful  azure  cryftals  after 
evaporation;  the  fame  may  be  effe&ed  with  iron:  Or,  moiften 
filings  of  copper  or  iron  with  the  acidity  of  fulphur,  corruptly 
called  its  oil;  then  free  them  from  luperfluous  moiflure  by  fire 
or  air  ;  repeat  this  twice  or  thrice,  and  afterwards  you  may  ex- 
ira£l  with  common  water  a  fair  vitriol;  and  the  lame  metals 
diffolved  in  any  acid  menflruum,  and  cryflallized,  are  con¬ 
verted  into  vitriol. 

The  affinity  between  vitriol  and  natural  alum  appears  thus; 
vitriol  is  ordinarily  found  in  the  fame  vein,  and  lometimes  in 
the  fame  parcel,  which  yields  alum,  and  may  be  feparated 
from  each  other  by  feveral  methods;  and  indeed  they  are  fo 
nearly  allied,  that  by  fome  pretty  artifices  alum  may  be  con¬ 
verted 
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verted  into  vitriol,  or  vitriol  into  alum :  Alum,  dittilled  into 
an  acid  fpirit  with  copper  or  iron,  becomes  good  vitriol ;  and 
vitriol  freed  from  its  metallic  parts  becomes  aluminous  ;  and 
dittilled,  yields  a  fpirit  not  diftinguifhable  by  the  niceft  fcrut- 
ing  from  that  of  alum;  and  what  illuftrates  this  affinity;  the 
author  often  obferved  rectified  oil  of  vitriol  andlpirit  of  fulphur 
to  coagulate,  and  become  folid  tranfparent  concretions,  exactly 
refembling  cryttallized  alum. 

As  for  the  laline  principle  of  fulphur,  the  author  concludes 
it  to  be  common  lalt,  which  together  with  the  fait  in  the  air,  is 
the  foundation  of  all  faline  fubftances  in  the  univerfe;  and  he 
allures,  he  could  with  common  fait  make  both  vitriol  and 
alum,  hardly  diftinguifhable  from  the  natural. 

Directions  for  tanning  Leather,  and  a  Machine  for  beating  and 
cutting  the  Materials.  Phil.  Tranf.  N°  105.  p.  95. 

EVERY  part  of  the  oak-tree,  of  what  age  or  growth  foever; 

and  all  oaken  coppice-wood,  of  any  age  or  fize,  cut  and 
procured  in  barking  time,  will  tan  all  forts  of  leather  as  well 
gt  lead:,  as  bark  alone  ;  and  this,  when  got  in  its  proper  feafon, 
mull  be  very  well  dried  in  the  fun,  and  more  fo  than  bark; 
then  it  is  to  be  houfed  dry,  and  kept  for  ufe ;  and  when  it  is  to 
be  ufed,  the  greater  wood  may  be  fhaved  fmall,  or  cleft,  to 
be  fit  for  the  engine  to  be  defcribed  below  ;  and  the  fmaller  is 
to  be  bruifed,  and  cut  fmall  by  the  fame  engine ;  after  which 
it  mud:  be  well  dried  on  a  kiln,  and  then  ground,  as  tanners 
ufually  do  their  bark:  Such  wood,  as  is  to  be  ufed  prefently 
after  getting  it,  will  require  more  drying,  otherwise  it  will 
blacken  and  fpoil  all  the  leather  :  Where  oak  is  icarce,  thorns 
may  pretty  well  fupply  its  place:  Birch,  ordered  and  ufed 
jnftead  of  oak,  is  very  fit  for  fole-leather :  As  thefe  ingredients 
will  tan  better  than  bark  alone,  and  that  with  far  lefs  charges; 
fo  this  invention  may  fave  the  felling  of  timber,  when  the  lap 
is  up;  which,  when  it  is  done,  caufes  the  outfide  of  the  trees 
to  rot,  and  grow  worm-eaten;  whereas  had  the  trees  been  felled 
in  winter,  when  the  lap  was  down,  they  would  have  been  al- 
moft  all  heart,  and  not  fo  iubjeft  to  worms ;  befides,  that  this 
invention  will  greatly  improve  the  value  of  under-woods. 

The  machine  is reprelented  Fig.  22.23.24.  Plate  XIII. and 
confifls  of  a  long  fquare  wooden  block,  which  is  belt  of  oak  or 
elm  ;  and  of  fome  pieces  of  iron  to  be  fattened  on  it,  and  ufed 
^bout  it,  viz.  an  anvil,  a  hammer,  an  iron  holding  the  wood  to 
be  bruifed  and  cut,  and  a  knife  :  A  B,  Fig.  22,  the  length  of  the 

block, 
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"block,  about  4  foot  -  CD  the  breadth,  15  or  16  inches;  E  F  the 
depth,  8  or  10  inches;  GHI K  a  fquare  cavity,  to  receive  a 
plate  of  iron,  ierving  for  an  anvil,  to  beat  and  bruiic  the  tanning 
materials  thereon;  which  is  to  be  about  4  inches  deep,  9  inch¬ 
es  broad,  and  12  inches  long;  LMNO  the  iron  for  clafpmg 
and  holding  fall  the  materials  to  be  bruifed  and  cut;  which, 
mud  lie  crofs  the  engine,  about  the  middle  of  the  faid  piece  of 
timber,  and  it  may  be  about  3  inches  broad;  PQ^are  two 
hooks  at  one  end  of  it,  which  are  turned  upwards,  and  mud  be 
hooked  into  the  loops  of  Ifhe  two  hinges  that  are  let  in,  and 
fattened  to  the  fide  of  the  engine  R  S,  in  fuch  a  manner  that 
this  clafping-piece  may  be  a  little  raifed  for  putting  the  tanning 
materials  under  it;  at  the  other  fide  T  in  Fig.  23.  is  a  fingle 
hook,  turned  alfo  upwards,  to  hang  a  weight  upon  it,  whiltt 
the  fluff  is  a  bruifing  by  the  anvil,  or  a-cutting  by  the  knife  ; 
the  button  in  Fig.  22.  ferves  to  take  up  this  piece  by ;  ^^^^ton 
the  other  fide  of  the  block,  Fig.  23.  are  the  places  for  the  four 
feet  of  this  engine,  which  are  to  be  of  a  convenient  height  to 
work  upon  it ;  by  Fig.  24.  is  the  hammer  for  beating  and  bruifing 
the  fluff,  which  may  be  of  6  pound  weight,  and  the  head  about 
5  inches  fquare,  to  work  with  both  hands;  but  for  one  hand, 
it  may  be  of  3  pound  weight,  and  the  head  about  2  inches 
fquare ;  the  lurface  of  one  end  of  thefe  hammers  /hould  be 
fmooth;  but  that  of  the  other,  indented;  they  are  to  be  well 
Heeled  at  both  ends  ;  the  handles  may  be  about  a  foot  long  ; 
the  larger  fhould  be  a  little  longer:  cd ,  Fig.  22.  the  knife  for 
„  cutting  the  bruifed  fluff,  which  mutt  be  8  or  9  inches  broad, 
and  near  as  much  in  depth,  made  like  a  tobacco-knife  with  a 
handle,  and  fattened  to  the  block  at  the  two  oppofite  fides,  that 
are  to  be  hollowed  with  two  grooves  efghy Fig.  23.  and  iklm , 
Fig.  22.  with  two  pieces  of  iron  fitted  in  the  grooves  to  hold  and 
guide  the  knife  in  cutting;  the  one  piece  nopq ,  Fig.  22.  is  to 
be  fattened  to  the  end  of  the  knife  c  by  a  pin  r,  patting  thro8 
three  holes;  and  this  end  is  to  be  fcrewed  into  the  groove 
efgk ,  Fig.  23.  by  a  couple  of  fcrew-pins;  the  other  piece, 
uxyZy  Fig.  22.  being  forked,  is  to  receive  the  other  end  of 
the  knife  J;  and  the  folid  fquare  part  thereof  iklm  is  to  be 
fattened  in  the  groove  under  it,  by  two  iron  plates  ct  a,  g  g, 
under  which  it  mutt  run  in  the  faid  groove,  fo  as  to  be  flipped 
out  from  under  it,  and  laid  by,  when  the  machine  is  not  ufed  3 
when  alfo  the  piece  at  the  other  end  may  be  unfcrewed  and 
laid  up:  The  long  fquares  upon  one  end  of  the  block,  viz.  5, 
6,  7,  8,  Fig.  22.  are  two  iron  plates  to  be  fattened,  where  the 

knife. 
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knife,  moving  in  a  fit  cavity,  is  to  cut  the  bruifed  Auffi  between 
them;  and  of  thefe  plates,  that,  which  lies  next  the  end,  is  to 
be  laid  a  little  lower,  the  block  being  there  pared  accordingly, 
that  fo  the  fluff  may  fall  off  from  the  end  of  the  machine  the 
quicker,  as  the  left  hand  lupplies  the  bruifed  materials,  whilft 
the  right  hand  does  cut  them  :  Let  the  hollow  place,  where  the 
knife  cuts,  be  as  near  as  poffible,  only  large  enough  for  the 
knife  to  eafily  fall  and  rife;  and  let  the  block  be  hollowed 
under  the  cutting  hole,  and  doped  off  at  that  end,  for  the  fluff 
to  fall  off  as  it  is  cut  by  the  knife. 

Microfcopical  Obfervations ;  by  M.  Leewenhoeck.  Phil. 

Tranf.  N0  io 6.  p.  121. 

TH  E  fmall  red  globules  in  the  blood,  are  heavier  than  the 
cryflalline  liquor  in  which  they  fwim ;  becaufe,  foon 
after  bleeding,  thefe  globules  gradually  fubfide  to  the  bottom, 
and  confiding  of  foft  fluid  particles  lying  on  each  other, 
they  unite  clofe  together,  and  become  dark  red  or  blackifh. 
M.  Leewenhoek  fuppofes  the  globules  of  the  blood  to  be  2  5000 
fmaller  than  a  grain  of  fand  :  He  obferved  leveral  bones  to  confift 
of  tranfparent  globules;  and  he  is  of  opinion,  that  all  things 
which  appear  white,  are  made  up  of  traniparent  particles  ly¬ 
ing  upon  each  other  ;  as  fnow,  white  paperf  lmnen,  white  ftones, 
white  wood,  fcum,  beaten  glafs,  beaten  rofln,  fugar,  fait,  &c. 

The  Cuticula ,  or  icarf-fkin,  according  to  M.  Leewenhoeck , 
confifts  of  round  parts  or  fmall  fcales;  and  he  fuppofes  its 
growth  to  be  made  in  this  manner,  viz.  that  the  coarfer  and 
more  confident  oarts  of  the  humours  continually  emitted  out 
of  our  bodies  from  between  the  fcales,  and  not  thro’  pores, 
cleave  to  the  body,  and  form  the  uppermoft  ikin,  while  the 
finer  particles  evaporate. 

Droply  miftaken  for  a  big  Belly.  Phil.  Tranf.  N°  106. 

p.  131. 

A  Young  woman  of  about  17  years  of  age,  having  her  belly 
exceflively  Iwelled  in  3  months  time,  was  fuipedled  of  in¬ 
continence  ;  her  complexion  was  florid,  her  body  flrong,  appe¬ 
tite  good,  and  file  had  all  her  evacuations  regular,  without 
head-ach,  fleepinels,  difficulty  of  breathing,  third,  or  any  other 
bydropical  lymptoms;  in  6  months,  after  conlulting  phyficians 
and  mountebanks  without  any  effieff,  her  body  was  dried  and 
bloodied,  her  breath  fhort,  her  temples  fallen  in,  her  nole 
Hi arp,  her  eyes  hollow,  her  din  wan  and  ill-favoured,  her 
Vol.  I.  P  p  p  pujle 
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pulle  creeping,  her  appetite  gone,  her  tongue  dry,  her  voice 
weak,  her  evacuations  Sparing,  and  all  her  flrength  deje&ed  ; 
in  a  word,  more  refembling  a  Ikeleton  than  a  living  body  ;  but 
not  inclining  to  undergo  the  operation  of  tapping,  /he  died  in 
3  months  more  :  Upon  opening  her  body,  there  foon  appeared 
a  great  lake  of  water;  whence  at  firlt  it  Teemed  to  be  a  com¬ 
mon  ylfciteSy  a  collection  of  water  Stagnating  in  the  abdomen ; 
neither  liver,  fpleen,  mefentery,  pancreas,  nor  kidneys  were  to 
be  Teen ;  the  ‘Peritoneum  was  changed  into  a  bag,  by  a  fepa- 
ration  of  its  inner  from  its  outer  membrane;  and  thus  it  en¬ 
closed  this  whole  quantity  of  water,  that  not  a  drop  of  it  could 
efcape  into  the  cavity  of  the  abdomen ;  and  the  compafs  of  this 
bag  formed  by  the  two  membranes,  reached  from  the  pubes 
to  the  diaphragm,  and  from  the  left  region  of  the  loins  to  the 
right;  To  that  the  nervous  body  of  the  Peritoneumy  naturally 
as  thin  as  a  web  of  filk,  being  here  thicker  and  clofer  than  any 
ox-hide,  was  gradually  expanded,  like  to  the  womb  in  gravi- 
dation :  After  removing  this  bag,  the  Vifcera  came  to  view, 
which  were  neither  gravelly,  tartareous,  nor  chalky,  as  they 
often  are  in  hydropical  bodies,  but  only  decayed  and  dilcolour- 
ed ;  which  decay,  by  the  timely  ufe  of  an  incifion,  might  have 
been  prevented. 

».i  •  ,  * 

Phe  Order  of  the  Bowels  inverted ;  by  P)r>  Hen.  Sampfon. 

Phil.  Tranf.  3SI 0  107.  p.  146. 

AMinifter  in  Torhpire  was  troubled  with  a  cough  and  other 
Symptoms  ^  he  took  a  journey  to  London  for  his  cure  ;  but 
he  Jived  not  a  fortnight  after  he  came  up;  in  his  illneis  he 
drank  a  great  deal  of  brandy,  which  haftened  his  death  :  His 
limbs  were  obferved  to  be  extremely  macerated  ;  his  belly 
was  fvvelled,  with  Tome  inequalities,  efpecially  in  the  trad  of 
the  right  mufcles,  out  of  which  a  considerable  quantity  of 
water  was  taken ;  his  guts  were  inflamed  and  extended  with 
wind;  his  gall  very  vifcid ;  his  lungs  inflamed,  and  beiet  with 
Several  glandules  ;*but  what  was  moSt  of  all  furprifing,  was  the 
inverted  order  of  his  bowels;  his  liver,  which  was  very  large, 
lay  in  the  left  Hypochrondrium,  and  his  fpleen  in  the  right;  the 
cone,  or  apex  of  his  heart  was  on  the  right  fide,  and  accord¬ 
ingly  the  larger  and  thinner  ventricle  on  the  left,  and  the  thick 
one  on  the  right;  the  great  artery  delcended  on  the  right  flde, 
and  the  Vena  Cava  afeended  by  the  liver  on  the  left;  the  Oefo- 
phagus ,  or  gullet,  delcended  to  the  Stomach  on  the  right  flde, 
which  made  the  Pylorus ,  or  fklt  onflee  of  the  Stomach,  and 

entrance 
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entrance  of  the  ‘Pancreas  to  be  on  the  left,  and  the  fird  flexure 
of  the  fmall  guts  to  be  towards  the  right}  fp  that  the  beginning 
of  the  Colon  with  its  v dpendicula ,  lay  at  the  Os  Ileon ,  and  the 
Flexura  Sigmoidrea  towards  the  right. 

This  perfon  was  never  obferved,  in  his  life-time,  to  have  any 
diftemper,  which  might  difcover  this  inverted  fltuation  of  his 
bowels;  nor  had  it  any  influence  on  his  illnefs  or  death;  his 
left  fide  was  not  more  prominent  than  the  other;  neither  was 
he  left-handed;  nor  had  he  any  weaknefs  on  his  left  fide. 

i the  Helmontian  Laudanum;  by  Mr.  Boyle.  Phil.  Tranf. 

K°  107.  p.  147. 

THE  RE  are  two  forts  of  the  Helmontian  Laudanum ,  the 
one  by  the  elder  Helmont ,  the  other  by  the  younger ;  the 
former  was  a  great  fecret  communicated  by  an  expert  chymiff 
to  Mr.  Boyle,  which  he  had  not  leave  to  publifh ;  in  feme  time 
after,  he  obtained  of  the  younger  Van  Helmont  foriie  directions 
about  the  Laudanum  he  uled,  together  with  his  permiflion  to 
communicate  it  to  the  publick,  which,  tho’  differing  from  his 
father’s,  yet  he  himfelf  feemed  to  think  it  not  inferior  to  ir,  and 
to  be  more  eafily  prepared. 

Take  of  opium  \  pound,  4  pounds  of  juice  of  quinces  at 
leaft;  cut  the  opium  into  thin  flices,  and  then  mince  it,  and 
put  it  into  the  liquor  made  lukewarm,  and  mix  it  well,  and 
let  it  ferment  with  a  moderate  heat  for  8  or  10  days,  rather 
more  than  fewer;  then  filtrate  if,  andinfufing  in  it  of  cinnamon, 
nutmeg,  and  cloves,  of  each  an  ounce,  or  1  f  ounce  ;  let  them 
iland  3  or  4  days  more,  or  for  the  ipace  of  a  full  week,  it  will 
be  the  better;  then  filtrate  the  liquor  once  more,  and  letting 
it  boil  a  turn  or  two  after  the  fpices  are  putin;  then  evapo¬ 
rate  the  fuperfluous  water  to  the  confidence  of  an  extract,  or 
to  what  other  confidence  you  pleafe ;  ladly,  incorporate  very 
well  with  it  two  ounces  of  the  bed  faffron,  reduced  to  fine 
powder;  or  as  much  extract,  as  can  be  obtained  from  that 
quantity  of  iaffron :  According  to  the  confidence  you  make  it 
of,  it  may  be  either  made  up  into  a  mafs  ot  pills,  or  kept  in  a 
liquid  form;  and  in  this  latter  cafe,  the  evaporation  mud  be 
more  lparing ;  that  after  the  putting  in  of  the  faffron,  or  its 
extract,  it  may  not  be  too  thick;  in  this  form,  the  dofe  may 
be  from  5  or  6  drops  to  10  or  fewer,  according  to  circum- 
ftanccs,  and  of  the  pills,  a  fomewhat  lefs  quantity  is  requifite. 
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jin  Alcalizate  or  £xt  Salt  not  in  any  Sub]  e  El,  before  the  -AElion 
of  the  Tire  upon  it  ;  and  no  fenfible  Difference  hem  )een  the  ftxt 
and  volatile  Salts,  and  vinous  Spirits;  bv  Dr .  Dan.  Cox. 
Phil.  Tranf.  N°  107.  p.  150. 

H  E  alcalizate  or  fixt  felt  of  plants  extrafhd  from  their 
JL  alhes  after  incineration,  or  from  calcined  tartar,  do  not, 
according  to  Dr.  Cox,  either  pre-exift  in  the  vegetables  before 
they  are  expofed  to  the  afiion  of  the  fire,  or  differ  not  confide- 
rably  irom  each  other,  at  lead:  to  lenfe;  The  former  part  of 
this  poiition  is  thus  made  out. 

1.  He  never  found,  that  any  vegetable,  or  indeed  animal  or 
mineral  fubftance,  did  in  the  lead:  difclofe  by  its  tafte  or 
effects  that  it  contained  any  fuch  fait:  Many  plants  and  roots 
(lightly  bruiied,  affepl  the  eyes  and  nofe  after  the  manner  of 
volatile  fairs  5  and  many  bite  the  tongue,  and  ftrike  upon  the 
palate  5  feme  herbs  yield  a  copious  volatile  lalt,  immediately 
after  they  are  urged  by  a  confderable  degree  of  heat  5  and 
many  forts  of  earth  abound  therewith  ;  fo  that  it  is  highly  pro¬ 
bable,  that  they  often  adlually  exift  in  vegetables,  in  the  very 
fame  form,  wherein  they  appear  upon  diftillation  from  the 
herbs  themfelves,  or  from  foot;  and  that  acid  felts  do  really 
exift  in  many  plants,  appears  by  their  tafte  and  effects;  they 
piay  alfo  be  obtained  without  fire  or  any  artificial  analyfis;  as 
is  evident  in  tartar,  and  the  reputed  effential  falts  of  many 
plants,  in  verjuice,  vinegar,  and  verdegreafe,  whofe  acidities 
may  be  concentred,  and  made  to  appear  in  a  dry  form :  Now 
did  alcali’s  exift  in  the  plants  before  the  analyfis,  efpecially  fo 
copioufly  as  they  fometimes  appear  afterwards,  they  would 
pertainly  betray  themfelves  by  feme  fenftble  property,  or  other 
jfign  of  their  prefen.ee. 

2.  If  alcali’s  pre-exifted  in  plants,  probably  animals,  whole 
only  food  they  are,  would  like  wife  abound  therewith;  whereas 
there  is  not  the  leaft  fign  thereof,  either  in  blood,  urine,  bones, 
horns,  &c.  all  which  abound  in  volatile  felts  :  Nor  can  it  rea¬ 
sonably  be  pretended,  that  the  ferment  of  the  ftomach  and 
Other  parts,  feveral  digeftions  and  repeated  circulations  have 
altered  its  property,  and  at  length  rendred  it  volatile;  for 
alcali’s  feem  to  be  of  a  very  fixt  nature,  and  not  eafily  vo¬ 
latilized  ;  and  daily  experience  will  evince,  that  the  chyle  doe§ 
not  in  the  leaft  participate,  either  in  tafte,  or  any  other  pro¬ 
perty,  with  alcalizate  lairs;  befides,  herbs  taken  out  of' the 
Qpiafus  of  ruminating  annuals,  without  any  further  digeftion 

or 
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or  preparation,  yield  a  volatile  fait,  when  fermented  or 
putrefied  in  the  open  air. 

3.  Mod:  vegetables,  whether  woods  or  herbs,  if  burnt  whils 
green,  and  with  a  fmothering  fire,  yield  lalts,  which  are  far 
enough  from  being  alcalizate  •  being  either  neutral  or  acid,  or  to 
fipeak  more  properly,  tartareous  3  for,  they  almoft  rejfemble  puri¬ 
fied  tartar,  and  in  diftillation  yield  the  very  fame  fub fiances  ;  it 
is  true  that  a  few  herbs  as  fatureia,  rofemary,  &c.  which  abound 
with  a  volatile  oil,  if  well  dried,  yield  upon  fimple  incineration 
an  alcalizate  fait  •  as  alfo  forne  dry  wroods  ;  but  that  they  are 
produced  by  the  fire  appears  from  unquefiionable  experiments. 

4.  By  the  moll  natural  method  of  analysing  plants,  as  fermen¬ 
tation  and  putrefaction  without  any  additaments,  oil,  an  acid 
ipirit,  and  volatile  fait  are  copioufly  obtained,  all  which  evidently 
pre-exifted  ;  but  if  the'  herbs  are  entirely  putrefied,  little  or  no 
alcali  can  be  extracted  from  them,  as  alfo  neither  from  rotten 
wood  *  the  aCtive  lalts  by  whofe  combination  the  alcali  is  pro¬ 
duced,  having  been  evaporated. 

Next  it  remains  to  enquire,  how  the  fire  produces  this  alcali, 
whether  by  the  changing  of  one  fingle  pre-exifling  principle,  or 
by  enabling  any  one  of  them  to  change  the  other  5  or  lafily,  whe¬ 
ther  it  be  effeCted  by  the  union  of  two,  or  more  aCtive  principles, 
which  thereby  become  different  from  what  they  were  before 
combination :  And  that  akah’s  do  refult  from  the  combination  or 
union  ot  the  faline  and  fulphureous  principle  3  but  whether  it  be 
the  volatile,  or  acid  fait,  which  combines  with  the  oil  or  fulphur, 
is  now  to  be  enquired  into  3  and  the  following  confederations  feern 
to  decide  in  favour  of  the  acids:  Firft,  tartar,  which  is  lenfibly 
acid,  and  from  which  a  volatile  fait  cannot  by  any  commonly 
known  method  be  feparated,  becomes  by  bare  calcination  a  firong 
and  perfeCf  alcali;  fecondly,  nitre,  an  undoubted  acid,  with  a 
fmall  proportion  of  mineral  or  vegetable  fulphur,  is  converted  into 
a  genuine  fiery  alcali;  thirdly,  nitre,  which  is  made  by  the  af- 
fufion  of  an  acid  Ipirit  on  an  alcali,  may  be  almoft  totally  difiil- 
led  into  an  acid  fpirit,  there  appearing  not  the  leafi  fign  of  a  vo¬ 
latile  fait,  and  lcarce  any  of  the  alcali,  out  of  which  it  was  chiefly 
produced ;  but  thefe  are  inconfiderable  arguments  compared  with 
thofe  which  necefiitate  one  to  believe,  that  it  arifes  from  the 
union  of  the  volatile  fait  with  the  oleaginous  or  lulphureous 
principle;  for,  1.  There  feems  to  be  a  great  contrariety  between 
acids  and  alcalfs,  on  mixture  they  heat  and  ferment,  whatever 
the  one  diffolves  the  other  precipitates;  whereas,  were  alcali’s  of  a 
nature  approaching  to  acids,  they  would  more  plainly  unite  with¬ 
out 
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out  that  violent  druggie,  which  ufually  enfues :  1,  Alcali’s  and 
volatile  falts  agree  in  mod  properties,  excepting  their  different 
degrees  of  gravity  5  they  are  both  diuretical  and  de-obdruent  3 
they  both  diffolve  fulphureous  bodies,  and  agree  in  their  contra¬ 
riety  to  acids 3  but  mix  together  quietly  without  noife,  heat, 
ebullition,  or  impairing  each  others  virtues  •  and  they  are  eafily 
ieparable,  the  fame  in  quantity  and  quality  they  were  before 
mixture  :  3.  The  tartareous  or  edential  falts  of  vegetables  can¬ 
not  become  alcali’s,  till  their  acidity  be  expelled  5  during  which 
operation,  the  volatile  falts  and  oil  uniting  become  more  ponde¬ 
rous  than  the  acid,  which  before  was  heavier  than  either  of  them 
a-part  5  fo  that  fuch  a  degree  of  fire  as  will  wholly  difftpate  the 
acid  fpirit,  cannot  fublime  the  more  ponderous  alcali  5  not  but 
that,  contrary  to  what  is  commonly  afferted,  the  mod  fixt  alcali 
may  be  fublimed  to  a  great  height  without  additaments,  by  an 
intenfe  degree  of  heat  3  for,  Dr.  Cox  frequently  reduced  a  pound 
thereof  to  three  or  four  ounces,  and  recovered  a  confiderable 
quantity  receiv’d  in  well  contrived  vcffels,  fome  yards  above  the 
crucible,  very  little,  if  at  all,  altered  from  what  it  was  imme¬ 
diately  before  it  underwent  this  operation  3  and  it  is  chiefly  on 
this  account  that  foot  yields  fome  fmall  quantity  of  an  alcali ; 
efpecially  that  neared  the  hearth :  4.  Alcali’s  may  be  divided 
into  oil  and  volatile  ialt  by  natural  and  eafy  methods  of  proce¬ 
dure  :  That  acid  falts  are  not  concerned  in  this  new  produffion 
appears  fird,  from  tartar,  whofe  acidity  is  driven  away  in  great 
quantities  before  it  can  become  alcalizate  3  and  a  volatile  fait  may 
by  ieveral  methods  be  ieparated  therefrom  3  lecondly,  from  ni¬ 
tre,  tho’  in  didillation  it  yields  an  acid  fpirit,  yet  it  abounds  alio 
in  volatile  falts  3  and  befldes,  perhaps  in  the  operation  of  the 
fulphur  on  the  acid  fait,  fuppodng  it  fuch,  there  is  a  comminu¬ 
tion  of  its  parts,  whereby  that  becomes  a  volatile  fait  which  be¬ 
fore  was  an  acid,  they  only  differing  in  magnitude. 

That  falts  perfectly  alcalized  differ  not  from  each  other  3  for 
mod  vegetables  burnt  green  or  moid,  and  with  a  fmothering  fire, 
yield  a  kind  of  neutral  fait,  which  may  be  called  tartareous,  and 
fometimes  not  improperly,  edential,  many  of  them  retaining  the 
vomitive,  purgative,  &c.  qualities  of  the  plants  themfelves  3 
now,  whether  it  be  fome  imall  quantity  of  the  edential  oil, 
which  mixt  with  the  faline  principle,  renders  it  fo  varioufly  me¬ 
dicinal,  the  edential  oils  of  plants  being  evidently  fb  many  com- 
pendiums  of  the  plants  themfelves  3  or,  whether  thele  virtues  arc 
the  refult  of  the  mixture  of  the  feveral  principles  3  certain  it  is, 
that  after  the  oil  is  evaporated  by  an  intenfe  heat,  or  the  crafis  .. 
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difturbed  by  the  avolation  of  fome  parts,  and  new  combinations 
of  thole  that  remain,  all  fpecific  qualities  difappear,  and  conle- 
quently  all  other  differences,  than  what  purity  and  impurity,  and 
ieveral  degrees  of  heat  may  occafion,  lome  being  more  hot  and 
fiery  than  others ;  now,  iome  l'alts  are  much  more  eafily  depriv¬ 
ed  of  their  acid  and  oily  parts  than  others  5  and  in  lome,  on  the 
contrary,  the  oil  is  of  fo  fixt  a  nature,  or  rather  lb  clolely  united 
with  the  other  principles,  that  it  muft  .be  a  very  intenle  heat 
which  can  disjoin  them,  and  thereby  reduce  the  fait  to  the  com¬ 
mon  ftandard,  or  aggregate  of  qualities,  wherein  all  alcali’s  agree, 
%'achenius  pretends  to  demonftrate,  that  there  is  a  real  diffe¬ 
rence  between  the  alcali’s  of  different  plants,  which  he  would 
prove  by  the  various  effeds  they  have  on  a  lublimate  diffolved  in 
common  water ;  but  this  is  eafily  reiolved  by  an  obvious  experi¬ 
ment  $  take  what  wood  or  plant  you  pleale  and  burn  it  green,  the 
fait  extraded  from  the  allies  will,  according  to  the  different  de¬ 
grees  of  fire,  varioufly  influence  the  mercurial  folution  j  the  leve- 
ral  precipitates  differing  no  lels  from  each  other,  than  when 
made  with  the  lalts  of  different  plants:  This  is  alfo  very  evident 
in  tartar,  which,  the  lefs  and  more  [gently  it  is  calcined,  the 
more  lalt  it  yields  5  and  on  the  contrary,  a  much  fmaller  propor¬ 
tion,  if  fuddenly  calcin’d  with  the  higheft  degrees  of  heat  •  that 
prepared  by  the  former  method,  is  mild  and  gentle,  in  tafte  re- 
lembling  acids  a  little  $  whereas  the  other,  which  has  pafled 
thro’  the  violence  of  the  fire,  has  not  the  leaft  affinity  therewith, 
and  can  as  little  be  endured  by  the  tongue  as  a  live  coal:  Some 
pot-alhes,  being  highly  alcalizaie,  are  fiery  hot  5  others  cold,  wa- 
try,  and  nitrous  to  the  palate,  and  no  lels  weak  in  their  effeds 
than  their  tafte,  of  which  loap-boilers,  dyers  and  other  mecha¬ 
nics  are  very  fenfible^  all  which  is  owing  to  the  woods,  when 
burnt,  being  either  green  or  dry $  to  their  abounding  in  oily, 
aqueous  or  acetous  parts 5  as  alfo  to  the  feveral  degrees  ot  heat 
they  are  expofed  to  :  Such  as  make  glafs,  and  efpecially  the  finer 
fort,  complain  that  they  cannot  witli  the  the  fame  quantities  and 
proportions  of  ingredients  always  produce  the  fame  lort  of  glals} 
which,  not  without  realon,  they  alcribe  to  the  different  afhcs. 


‘I’joe  identity  of  all  Volatile  Salts  and  vinous  Spirits  5  by 
bDr.  Cox.  Phil.  Tranf.  N°  108.  p.  169. 


Volatile  lalts  abound  in  moft  vegetables,  from  which  they 
may  fometimes  be  extraded  by  fimple  diftillation,  but 
ufually  a  previous  fermentation  is  rcquifitc  ♦  this  fait  may  alfo  be 
obtained  from  loofj  urine,  blood,  bones,  and  elpecially  from 

human 
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human  fculls ;  from  feveral  forts  of  horns,  and  from  none  In  greater 
plenty -than  thofe  annually  caft  by  deer ;  from  vipers  very  copioufly 
as  alio  from  feveral  other  animals;  many  minerals  and  foffi] 
contain  volatile  fait,  vaft  quantities  of  fal-armoniac  being  found  in 
many  parts  of  the  eaft,  probably  fubiimed  into  thole  caverns, 
whence  it  is  extra&ed,  by  the  force  of  fubterraneous  fires;  which 
conjecture  is  fufficiently  countenanced  by  the  fame  fubftances  be¬ 
ing  gathered  near  the  mouths  of  volcano’s,  as  Mtna,  Hecla  and 
Vefuvius ;  and  in  England  near  the  mouths  of  feveral  coal-mines, 
which  have  been  accidentally  fired ;  feveral  forts  of  earths,  clays 
and  marie  contain  a  great  deal  of  volatile  1a Its,  which  appear  on 
did  illation.  1  F 


Vegetable  oils  extracted  by  means  of  common  water  are,  as  it 
were,  a  compendium  of  the  plants  that  afford  them,  being  emi¬ 
nently  endued  with  moll  of  thofe  qualities  that  difcriminate  ve¬ 
getables  tnemlelves ;  whereas  their  falts,  either  fixt  or  volatile, 
their  phlegm  and  earth  can  boafl  of  little  which  dilcovers  their 
original,  unleis  they  retain  fome  ftnall  portion  of  their  relpeCtive 
oils,  ' by  which  they  are  diftinguilhed  from  each  other ;  but  be¬ 
ing  deprived  thereof,  they  relapfe  into  their  elementary  fimpli- 
city  ;  the  fame  thing  happens  both  in  fixt  and  volatile  falts, 
which  are  different  fo  long  as  they  retain  any  mixture  of  the  oils 
and  fulphurs  of  their  concretes,  but  freed  therefrom,  they  all 
agree  in  one  common  elfence:  Take  any  volatileTalt,  either  ve¬ 
getable,  animal,  or  mineral,  put  it  into  a  very  tall  glals-body,  or 
Eolt-head,  fublime  the  fait  in  allies  in  Ealneo  Mari* ,  in  a 
lamp-furnace  or  other  temperate  heat,  the  gentler  the  better  ; 
repeat  this  operation  twice  or  thrice  3  molt  of  the  oil  will  re¬ 
main  at  the  bottom,  or  adhere  to  the  fides  of  the  veflels,  and  the 
falts  will  not  be  eafily  diftinguilhed  from  each  other ;  agreeing 
in  moll,  if  not  in  all  their  manifeft  qualities:  But  as  the  fuccels 
of  this  operation  depends  upon  the  nice  regulating  the  fire,  be- 
caufe  otherwife  fome  of  the  iubtiler  oil  or  fulphur  will  afccnd  and 
infeCl  the  falts ;  the  following  method  is  more  certain  and  eafy  : 
Pour  on  the  volatile  fait  you  would  purify,  a  convenient  quantity 
of  well  reClified  fpirits  of  common  fea-fak;  when  the  fait  is  fatu- 
rated,  which  is  difcovered  by  the  ceafing  of  the  heat  and  ebulli¬ 
tion,  then  with  a  gentle  equal  heat  evaporate  the  phlegm  ;  fub¬ 
lime  the  remaining  dry  fubftance,  which  will  become  good  lal- 
armoniac,  and  this  being  pulverized  and  mixed  with  equal  parts 
of  a  pure  and  well  calcined  alcalizate  fait,  or  if  you  pour  thereon 
a  ftrong  lixivium,  or  lolution  of  any  perieCl  alcali,  the  alcalizate 
fait  combining  more  clofely  with  the  acid  than  with  the  volatile, 

*  this 


Royal  Society. 


485 


this  latter  will  be  fublimed  with  a  {mail  degree  of  beat  •  and  it 
appears,  either  immediately,  or  on  rectification,  in  the  form  of 
a  dry  fubtile  volatile  fait,  perfectly  freed  of  oil  or  fulphur  5 
and  by  this  method,  all  volatile  falts,  be  the  concretes  that  af¬ 
forded  them  never  io  different,  will  be  made  to  perfectly  agree 
in  fome  few  common  properties. 

It  now  remains  to  ihew  the  fame  identity  or  uniformity  of 
nature  and  properties  in  all  highly  rectified  vinous  fpirits, 
which  has  been  difcovered  in  falts  both  volatile  and  fixt :  That 
vinous  lpirits  are  Gnly,  or  at  leaf  chiefly,  the  finer  and  more 
fubtile  oils  of  vegetables,  broken  by  fermentation  into  lefier 
particles,  and  lefs  branched  than  thofe  that  conftitute  the  oils 
themfelves,  will  appear  highly  probable  from  the  manner  of 
their  produ&ion,  and  feems  demonilrable  by  feveral  obvious 
experiments  5  for  the  fame  quantity  of  vegetables  diftilled 
with  water,  and  without  any  previous  fermentation  yield  a 
plentiful  oil,  and  little  if  any  vinous  fpirits j  but  diftilled  af¬ 
ter  digefting  for  a  convenient  time,  and  the  addition  of  fome 
proper  ferment,  afford  a  great  deal  of  vinous  lpirits;  and  if 
fully  fermented,  little  oil  will  appear:  Alfo  the  fame  ferment¬ 
ed  herbs,  after  the  extraCfion  of  their  oil  in  the  ufual  manner, 
yield  a  far  lefs  proportion  of  vinous  fpirits,  than  when  fer¬ 
mented  before  they  were  deprived  of  their  oil:  That  .portion 
of  the  oil,  which  is  divided  into  lefter  particles  by  fermenta¬ 
tion,  does  not  affeCfc  the  palate  after  fuch  different  manners, 
nor  make  on  it  fuch  a  variety  of  impreftions,  as  thoie  that  arc 
caufed  by  impulfes  from  the  groffer  oleaginous  particles :  Now, 
if  the  fmaller  and  more  fubtile  matter,  viz.  the  vinous  fpirits, 
urged  by  hear,  do  elevate  along  with  themfelves  fome  entire 
oily  parts,  or  receive  fuch  as  are  capable  of  being  railed  by  the 
fame  degree  of  heat  with  themfelves  $  thefe  mixtures  will  re¬ 
tain  iomewhat  of  the  more  remarkable  differences  in  tafte  and 
fometimes  odour,  whereby  the  vegetables  themfelves  or  their 
oils  were  diferiminated  ;  but  by  long  and  frequent  digeftions, 
or  reiterated  diftillations,  thefe  grofs  oleaginous  particles  are 
either  lubdivided,  and  thereby  become  vinous  fpirits  ;  or  that 
gentle  equal  degree  of  heat,  which  is  fufficient  to  elevate  the 
more  aCfive  volatile  vinous  fpirits,  cannot  raife  the  more  flug- 
gifh  oils  5  fo  that  the  refults  are  pure  fimple  homogeneous  vi¬ 
nous  fpirits,  which,  whatever  the  concretes  were,  whence  they 
were  derived,  tho’  vaftly  differing  from  each  other,  as  alfo 
their  oils,  out  of  which  the  vinous  fpirits  were  more  imme¬ 
diately  produced,  yet  the  lpirits  themfelves,  thus  purified,  are, 
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in  outward  appearance,  fimilar,  and  perhaps  as  perfectly  tem¬ 
ple  and  homogeneous  as  moft  fubftances  in  the  univerfe. 

This  is  further  confirmed  by  a  palpable  conversion  of  vege¬ 
table  oils  into  vinous  Spirits;  pour  on  an  ounce  of  fome  common 
vegetable  effential  oil,  two  or  three  pounds  of  vinous  fpirit  per¬ 
fectly  dephlegmated,  the  greater  the  quantity  is,  the  fpeedier 
is  the  tranfmutation  performed ;  the  fpirit  will  immediately, 
on  a  fimple  agitation,  abforb  or  diflblve  the  oil,  which  by  long 
digeftion,  or  reiterated  cohobations  may  be  totally  diverted  of 
all  thofe  peculiar  properties  it  enjoyed  whilft  an  oil,  and  be¬ 
come  perfectly  vinous,  never  to  be  feparated  in  a  diflinCf 
form,  or  difcriminated  from  it. 

Here  follow,  two  experiments  that  have  lotne  remote  rela¬ 
tion  to  the  preceeding  fubjeft ;  Dr.  Cox  having  procured  a  great 
quantity  of  fern-alhes,  the  plant  itielf  being  between  green 
and  dry,  when  burnt,  extraCled  their  fait  in  the  common  man¬ 
ner  with  water;  after  evaporating  moft  of  the  tvater  he  obtain¬ 
ed  feveral  pounds  of  fait,  the  greateft  part  of  which  being  firft 
dried,  he  expofed  the  remainder  to  the  air,  that  it  might 
thereby  become  fluid,  commonly  called  an  oil  per  Deliquium  ; 
ihe  reft  of  the  Lixivium  which  continued  fluid,  being  filtrated 
whilft  warm,  was  of  a  very  red  colour,  deeper  than  that  of 
florid  blood,  or  of  moft  clarets,  and  exceeding  ponderous ;  the 
colour  argued  that  it  abounded  in  fulphureous  or  oily  parts, 
and  the  weight,  that  it  was  highly  faturated  with  the  faline : 
Having  put  this  ftrong  folution  into  a  capacious  glafs,  in  five 
or  fix  weeks  it  depofited  a  large  quantity  of  fait,  which  was  at 
■leaft  two  inches  thick  over  the  bottom  of  the  veflel ;  the  low- 
eft  part  of  the  fait  was  of  a  dark  colour,  as  if  fome  earth,  dirt 
or  dregs  were  mixed  therewith  ;  but  the  furface  next  the 
liquor  was  exceeding  white;  and  there  fprung  out  of  the  whole 
mafs  of  fak,  at  fmall  diftances  from  each  other,  about  40 
branches,  Vvhich  abating  the  colour,  did  moftexaCHy  refemble 
that  fort  of  fern,  which  is  fingle,  like  polypody,  and  not 
branched,  fending  out  feveral  leaves  on  each  fide  from  one 
ftem;  their  magnitudes  were  different,  but  the  figures  of  all 
were  the  fame,  without  the  leaft  variation,  only  fome  emitted 
more  leaves  from  the  ftem  than  others;  which  is  alfo  ufual  in 
the  natural  fern. 

The  other  experiment  concerning  volatile  falts,  fucceeded  in 
this  manner;  Dr.  Cox  mixed  equal  parts  of  lal-armoniac  and 
pot-aflieS)  which  latter  had  a  very  ftrong  fulphureous  I'm  el  J, 
yet  feemed  to  abound  with  fait,  and  that  confiderably  alcah- 
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zed  ;  putting  the  mixture  into  a  tall  glafs  body,  immediately 
upon  its  feeling  the  heat,  a  great  deal  ot  volatile  fait  was  lub- 
limed,  and  in  the  glals-head  he  obferved  to  his  furprife  aforeft 
in  perfpeftive  of  firs,  pines,  fo  admirably  delineated,  as  not 
to  be  excelled,  if  imitated,  by  the  pencil  of  the  greateft  matter. 

Microfcopical  Obfervations  $  by  M.  Leewenhoeck.  Phil.  Tranf. 

N0  108.  p.  178. 

M. Leewenhoeck  took  the  eye  of  a  cow,  and  piercing  the 
•  Corneci ,  he  found  in  the  aqueous  humour  forne  few 
cryftalline  globules  fwiming ;  the  dark  brown  colour  he  obfer¬ 
ved  in  this  eye,  confifted  of  dark  grey  globules. 

Cutting  afunder  with  a  razor  the  cryftalline  humour,  he 
found  it  to  confift  of  orbicular  icaly  parts,  lying  on  each  other, 
which  had  their  origin  from  the  center,  and  were  all  made  up 
of  crvttalline  globules:  In  the  vitreous  humour  he  obferved 
many  more  globules  than  in  the  aqueous  5  he  found  the  Cornea 
to  confitt  of  cryftalline  globules  5  the  fecond  tunicle  of  the  eye 
of  black  globules;  and  the  third  was  exceeding  thin  and  tender; 
and  he  obferved  it  alio  made  up  of  united  globules :  Having 
carefully  viewed  three  optic  nerves  of  different  cows,  he  could 
difcover  no  cavity  in  them;  he  only  obferved,  that  they  were 
made  up  of  many  filaments,  of  a  very  loft  fubftance,  and  that 
they  only  confifted  of  the  corpufcles  of  the  brain  united  together, 
the  threads  being  very  foft  and  loofe ;  and  thefe  alio  were 
compofed  of  conjoined  globules,  and  wound  about  again  with 
particles  confiding  of  other  tranfparent  globules;  but  upon 
examining  the  par  vagum,  he  obferved  not  only  one  cavity,  but 
two  or  three  at  once  ;  and  where  the  cavity  was  any  thing 
large,  it  was  lined  about  with  films,  to  keep  open  the  cavities 
and  to  prevent  their  being  compreffed  by  the  furrounding 
parts. 

d  ft  range  kind  of  Bleeding  in  a  little  Child ;  by  M.  du  Gard, 

Phil.  Tranf.  M°  109.  p.  193. 

A  Child,  about  a  quarter  of  a  year  old,  at  Littlefbal  in 
Shropshire,  was  taken  with  a  bleeding  at  the  nofe  and 
ears,  and  in  the  hinder  part  of  the  head,  which  lafted  for  three 
days,  and  afterwards  the  nofe  and  ears  ceafed  bleeding,  but 
ftill  blood  like  fweat,  came  from  the  head:  Three  days  before 
the  death  of  the  child,  which  happened  the  fixth  day  after  it 
began  to  bleed,  the  blood  came  more  violently  from  its  bead, 
and  ftreamed  out  to  fome  diftance;  it  alfo  bled  cn  the  fhoub 
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ders,  and  at  the  wafte,  in  fuch  quantities,  that  its  linnen  might 
be  wrung ;  it  bled  alio  for  three  days  at  the  toes,  at  the  bend 
of  its  arms,  at  the  joints  of  the  fingers,  and  at  the  finger  ends  -y 
and  in  fuch  quantities  that  in  a  quarter  of  an  hour  the  mother 
had  caught  from  the  droppings  of  the  fingers,  almoft  as  much 
as  the  hollow  of  her  hand  could  hold:  All  the  time  of  this 
bleeding,  the  child  never  cried  very  much,  it  only  groaned  5 
tho3  about  three  weeks  before,  it  had  fuch  a  violent  fit  of  cry¬ 
ing  as  was  uncommon :  After  the  child  was  dead,  there  ap¬ 
peared  in  the  places,  where  the  blood  iffued,  fmall  holes  like 
the  pricks  of  a  needle. 

A  further  Account  of  the  Zirchnitzer  Sea  5  by  cDr*  Edw« 
Brown.  Phil.  Tranf.  N°  109.  p.  194. 

THIS  lake  is  encompaflfed  with  high  hills  at  lome  little 
difiances,  without  any  fnow,  tho’  on  other  mountains  in 
the  country  fnow  was  obferved  in  June  5  fnow  lies  not  fo  long 
on  hills  by  the  fides  of  great  lakes,  as  on  thofe  at  a  diftance ; 
The  boles  for  the  water  are  generally  ftony,  and  not  in  foft  or 
loole  earth  5  yet  in  one  or  two  places,  the  earth  has  been  known 
to  fink  and  fall  in,  particularly  near  a  village  called  Sea-dorf: 
The  great  holes  are  the  fame  every  year,  but  poftibly  part  of 
the  water  may  lometimes  find  or  make  new  paflages:  When 
the  water  begins  to  retire,  it  is  feen  in  thele  holes  for  a  while, 
but  afterwards  it  defcends  lower  out  of  fight :  When  the  water 
is  defcended  in  June  into  thole  holes,  no  water,  at  leaft  not 
any  that  is  confiderable  remains  in  the  lake  :  The  fifh  are  ta¬ 
ken  at  thele  holes  when  the  waters  defcend  5  for  the  prince  of 
Eckenberg,  who  is  lord  of  this  lake,  and  the  adjacent  parts 
will  not  fiiffer  them  to  be  taken  at  any  other  time :  Thefe 
holes  are  of  different  bigneffes  and  figures  3  fome  perpendicu¬ 
lar  at  the  beginning,  and  then  oblique ;  and  others  oblique  at 
firft  5  fcarce  two  exadfly  alike :  The  water  afcends  lb  plenti¬ 
fully,  that  it  fills  the  lake  in  a  fhorttimej  fome  years  the 
water  fills  all  about  Nieder-dorf  and  almoft  to  Zirchnitz :  The 
water  that  fpouts  from  the  holes  feems  l'omewhat  clear  in  the 
air,  but  being  ipread  about,  it  looks  as  formerly  in  the  lake : 
The  w^ter  is  not  always  at  the  fame  height,  but  fomewhat 
differing,  in  proportion  to  rain,  fnow,  or  drought:  No  river 
enters  tins  lake,  only  fome  inconfiderable  rivulets  on  the  fouth 
and  eaft  fide  5  nor  hath  it  any  known  outlet,  but  by  the  holes: 
The  country  about  the  lake  is  high  :  The  fnow  falls  not  till 
after  the  lake  is  returned :  This  lake  may  probably  communi* 
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eate  with  fome  fubterraneous  great  lake  or  magazine  of  water, 
which  when  full  and  running  over,  may  dilcharge  ltfelf  with 
violence ;  and  when  fcanty  of  water,  abforb  it  again  5  the  water 
returning  by  the  fame  palfage  it  came,  and  having  no  river  run¬ 
ning  out  of  it,  whereby  it  might  difembogue  itfelf:  In  winter, 
it  freezes  like  other  lakes  ;  fo  that  the  filh  of  this  lake  have  a 
elofer  habitation  than  thole  of  any  other;  for  they  pafs  fome 
months  under  the  earth,  and  a  good  part  of  the  winter  under 
ice:  What  they  call  the  filher-ilone,  is  a  large  Hone  on  one  of 
the  elevated  parts  of  the  lake  5  which,  how  foon  as  it  appears 
above  water,  is  a  lign,  that  in  a  few  days,  the  water  will  retire 
underground;  for  after  the  filling  of  the  lake  in  September, 
the  water  never  falls  fo  low,  as  to  difeover  the  fifher-ltone,  till 
it  begin  to  fink  under  ground. 

j4nimadverfion$  on  the  Theory  of  Light  and  Colours;  by 
M.  Franc.  Linus.  Phil.  Tranf.  M°  no.  p.  217. 

M. Linus  fays,  he  never  obferved  that  difference  between 
•  the  length  and  breadth  of  the  coloured  SpeBrum  or 
image,  when  the  fky  was  clear,  and  free  from  clouds  near  the 
fun ;  and  that  it  only  appeared  fo  when  the  fun  either  fhone 
thro’  a  white  cloud,  or  enlightened  fome  fuch  clouds  near  it  5 
and  then  it  was  no  wonder  the  SpeBrum  Ihould  be  longer 
than  it  was  broad;  fince  the  cloud  or  clouds  io  enlightened, 
were  with  relpeft  to  thofe  colours,  a  large  fun,  making  a  far 
greater  angle  of  interfeffcion  in  the  hole,  than  the  true  rays  of 
the  fun ;  and  therefore  are  able  to  enlighten  the  whole  length 
of  the  pnfm,  and  not  fome  fmall  part  thereof,  as  is  enlightened 
thro’  the  little  hole  by  the  true  fun-beams ;  and  this  is  alfo 
obferved  in  the  true  fun-beams,  when  they  enlighten  the 
whole  prilm  ;  for  tho’  in  a  clear  iky,  the  fun’s  rays  palling  thro® 
the  faid  hole,  never  make  a  SpeBrum  longer  than  it  is  broad, 
becaufe  they  can  then  only  occupy  a  fmall  part  of  the  prifm ; 
yet,  if  the  hole  be  fo  much  bigger,  as  to  enlighten  the  whole 
prifm,  you  will  preiently  fee  the  length  of  the  SpeBrwn  much 
exceed  its  breadth ;  which  excels  will  be  always  fo  much  the 
greater,  as  the  length  of  the  prifm  exceeds  its  breadth:  From 
whence,  he  concludes  that  the  length  of  the  SpeBrum  was  not 
ede&ed  by  the  true  fun-beams,  but  by  rays  proceeding  from 
fome  bright  cloud ;  and  confequently  that  the  theory  of  light 
founded  on  that  experiment  mull  fall  to  the  ground. 

Thefe  animadverfions  leem  to  require  no  other  anfwer,  than 
that  the  experiment,  as  it  is  represented,  was  tried  in  clear 
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weather,  and  the  prifm  placed  clofe  to  the  hole  in  the  window? 
fo  that  the  light  had  no  room  to  diverge  ;  and  the  coloured 
image  was  made  not  in  a  parallel,  but  tranlverfe  portion  to  the 
axis  of  the  prifm. 

The  Solar  Numbers  cor  retted  ;  by  Mr .  Flamftead.  Phil. 

Tranf.  N°  no.  p.  220. 

&£AN.  1675.  Mr.  Flamftead  found  it  neceffary  to  make  new 
€ J  folar  numbers,  becaufe  in  the  old  he  negle&ed  to  apply  re¬ 
tractions  in  all  the  altitudes  above  30° ;  wherein  realon, 
and  fome  little  experience  fhewed  him  they  were  not  inienfi- 
ble  :  He  found  Sig.  Ca/Jinis  obfervations,  which  he  took  from 
Rjccioli's  Aftronomia  reformata ,  much  more  accurate  than 
€lycho\>  and  therefore  he  fought  out  numbers  that  might  an- 
fwer  them:  He  found  it  neceffary  to  advance  the  Apogdsum  44', 
fo  that  in  the  beginning  of  165  5,  it  might  be  in  70  30'  of  Cancer , 
and  to  make  the  greateft  equation  only  i°,  54*,  1 3//  •  whereby 
he  found,  the  phenomena  would  anfwermuch  more  accurately: 
But  Hill  he  was  uncertain,  whether  the  re  [rations  in  CaJJints 
tables  were  juft  meafures  or  not;  and  he  had  no  conveniencies 
for  making  trial;  at  laft,  he  bethought  himfelf  of  this  expe¬ 
dient,  which  fully  fatisfied  him ;  viz.  he  considered,  that  if 
feme  of  thefe  obfervations  of  the  diftances  of  Venus  from  the 
fun  by  day,  and  from  the  ftars  in  the  following  or  preceeding 
night,  were  fkilfully  examined,  they  might  fhew  the  true 
quantity  of  the  equations  of  the  fun’s  orb,  or  rather  the  diffe¬ 
rence  of  his  mean  and  true  motion :  Mr.  Flamftead  turned 
over  to  ‘Jycho's  Frogymnafmata ,  and  pitched  on  two;  the  ftrft 
made  Anno  1582,  March  5th,  hor.  4,  42',  and  hot.  7,  12/ 
j>.  m.;  whereby  he  found  the  fun  at  hor.  4,  42',  was  940,  47' 
in  antecedence  of  the  Luc, Ida  Calcis  of  Gemini ;  the  fecond 
made  Anno  1582,  Sept.  15,  hor.  5,  15',  and  hor  tf,  55'  in  the 
morning;  from  which,  making  allowance  for  the  refractions  in 
both,  he  found  the  fun  at  hor.  6 ,  55'  to  be  740  30',  in  confe- 
quence  of  the  lower  head  of  Gemini ;  the  difference  of  longi¬ 
tude  of  thefe  two  ftars  is  170,  59',  and  therefore  now  the  fun, 
in  confequence  of  the  Lucida  Calcis  of  Gemini ,  is  92°,  29';  fo 
that  the  fun’s  apparent  motion  between  the  year  1582  March 
5th,  at  hor.  4,  42',  and  the  year  1585,  Sept.  15th,  at  hor.  6 
55'  in  the  morning,  befides  the  whole  revolutions,  was  187°, 
16  $  hut  the  mean  motion  is  1910  2'  greater  than  the  appa¬ 
rent  by  30  4 6\  which  divided  in  proportion  to  the  equation  of 
the  earth’s  motion,  collected  for  thofe  times  from  Mr.  Flam- 
s  /lead's 
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Jlead's  new  tables,  gives  the  greateft  equation  of  the  orb  i  °, 
54',  I5f/,  agreeing  in  a  furpnfing  manner  with  that  which  he 
deduced  from  Coffin  f  s  correct  meridional  altitudes. 

The  fun’s  motion,  by  the  tables  Mr.  Flamfteed  then  ufed, 
grounded  on  this  equation,  is  lefs  than  I’ychos  by  9'  5  that 

treat  equation  made  him  fall  into  no  fmall  errors,  and  put 
im  on  ftrange  fhifts  to  hide  and  ialve  them  ;  fo  that  all  his 
obfervations  of  the  planets  in  their  oppofitions  to  the  fun  mud 
becorre&ed  before  we  attempt  toreprefent  them  in  numbers; 
for  his  errors  in  the  fun’s  place,  made  him  miftake  ibmetimes 
five  or  fix  hours  in  the  time  of  the  oppofitioiv 

✓ 

Obfervations  and  Experiments;  by  Dr.  Lifter.  Phil.  Tranft 

N°  no.  p.  221. 

I.  /^Ertain  big  pieces  of  crude  alum- mines,  as  taken  out 
\*J  of  the  rock,  as  alfo  like  pieces  of  the  ordinary  fire- 
ftone,  or  marcafite  of  the  coal  pits,  called  brafs-lumps,  did 
fhoot  forth  tufts  of  long  and  (lender  fibres  or  threads,  fome  of 
them  half  an  inch  long,  bent  and  curled  like  hair;  andthefe 
tufts  were  in  fome  meafure  tranfparent  and  cryftalline,  and 
did  as  often  fpring  again,  as  they  were  ftruck  off ;  thefe  fibres 
differed  in  tafte  ;  the  former  being  aluminous  and  agreeably 
pungent;  the  latter,  ftiptic  and  difagreeable ;  the  aluminous 
fibres,  diffolved  in  water  raifed  a  fmall  ebullition;  whereas 
the  vitriolic  fibres  diffolved  quietly ;  the  former  were  generally 
fmaller,  and  more  opaque  like  fnow  ;  the  latter  larger,  many 
of  the  fibres  equalling  an  horfe-hair  in  thicknefs,  and  more 
cryftalline:  The  water  wherein  the  alum-fibres  were  difTolv- 
ed,  gave  no  red  tincture  with  galls,  nor  by  all  the  means  the 
do£lor  could  devife  to  afiift  them ;  but  the  vitriolic  did  imme¬ 
diately  give  a  purple  tin£lure  with  galls:  After  laying  pieces 
of  the  fame  marcafite  in  a  cellar,  they  were  in  a  few  months 
covered  over  with  green  copperas,  which  was  thefe  fibres 
diffolved  by  the  moift  air,  and  again  run  together:  Expofing 
other  pieces  of  the  fame  vitriolic  glebe  in  a  window,  where 
the  fun  came,  they  were  covered  over  with  a  white  mealy  mat¬ 
ter,  which  was  the  fibres  calcined  by  the  fun  and  warm  air: 
He  takes  thefe  fibrous  and  thread-like  'bootings  of  alum  and 
vitriol  to  be  very  genuine  and  natural ;  and  their  angular  fhoot- 
ings,  after  folution,  into  cubes  and  rhomboids,  to  be  forced  and 
accidental;  ialts  of  very  different  natures,  both  vegetable  and 
fofTilc,  by  a  like  procefs  in  cryftailizing,  being  obferved  to 
fhoot  into  like  figures, 

II.  Dr, 
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II.  Dr.  Lifter  never  obferved  any  rock  or  Hone,  whether 
metallic  or  common,  which  hath  not  its  peculiar  lort  of  fpar  or 
iris,  both  differing  in  colour  and  figure  5  and  they  are  very 
common  in  blue  lime-ftone  rocks  in  Terkjhire ,  out  of  which 
plenty  of  lead- ore  is  got:  Thefe  cryitals  are  moflly  of  a  black 
water,  like  the  black  flint  m  chalk-  hills  j  but  there  are  fome 
of  a  pui plifh  or  amethyftine  colour $  and  fome  again  as  clear 
as  cryflai :  They  adhere  to  the  feams  of  the  rock,  either  be¬ 
twixt  bed  and  bed,  or  wherever  there  are  crofs  and  oblique 
veins  thro'  the  very  fubdance  of  the  bed:  The  lmaller  the 
veins,  the  leis  the  ins  j  you  will  find  ot  them  as  (mail  as 
wheat-corns,  and  others  an  hundred  times  bigger  5  they  ihoot 
from  both  fides  the  Team,  and  mutually  receive  each  other  s 
They  are  thus  figured,  viz*  there  is  a  column  of  fix  planes, 
very  unequal  as  to  breadth  5  the  end  adhering  to  the  rock  is 
always  rugged,  like  a  thing  broken  ofF$  the  other  end  of  the 
column  conhits  of  three  five-angled  planes,  a  very  little  railed 
in  the  middle  5  thefe  planes  are  alio  very  unequal  5  be  they 
never  fo  much  Hraitened  and  comprefifed  in  their  ihootings^ 
yet,  both  the  column  and  top  have  the  fame  number  of 
planes  abovemenrioned  5  the  places,  where  they  are  moil 
numerous,  are  Rain  thorough  Scar  upon  the  Ribble ,  and  a 
Hone-quarry  near  Eftiton  Larne  in  Craven . 

III.  Dr.  Lifter  had  from  the  ifle  of  Sheppey  in  the  ‘Thames , 
real  ihark-teeth  dug  up  there,  and  which  could  not  be  faid  to 
be  petrified  j  as  to  colour,  they  were  firfl  of  a  vitriolic  hue, 
but  in  a  little  time  they  became  white,  and  of  their  natural 
colour:  In  the  Hone-quarries  in  Hinder  shelf  park  near  Malton , 
he  himfelf  took  out  of  the  rock  a  fair  GloJJopetray  with  three 
points,  of  a  black  liver-colour,  fmooth,  and  its  edges  not  in¬ 
dented  5  its  bafis,  like  a  true  tooth,  was  of  a  rugged  iubHance, 
and  carved  a-round  with  unboiled  work ;  it  had  certain  emi¬ 
nent  ridges  or  lines,  like  rays  drawn  from  the  bafis  to  each 
point. 

IV.  The  Hones  called  EaEUli  Idtei ,  and  Lapides  Judaici, 
are  brought  over  from  beyond  leas,  and  they  are  of  different 
fhapes:  There  is  plenty  of  them  for  kind,  m  the  Hone-quar¬ 
ries  at  Newton  near  Hemjley,  and  at  Hellingly  by  Malton }  there 
is  fome  variety  in  their  figure  5  but  the  mofl  common  in  thefe 
rocks  relemble  a  date-done,  being  round,  and  an  inch  long, 
and  fometimes  longer  $  they  are  a  little  fwelled  in  the  middle, 
and  narrower  towards  each  extremity ;  length- wife  they  are 
channelled,  and  knotted  with  fmall  knots  on  the  ridges,  let 
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in  quincunx  order  5  the  inward  fubftaece  is  a  white  opaque 
fpar,  and  breaks  fmooth  like  a  flint 5  and  is  not  at  ail  hollow 

in  the  middle  like  the  Belemnites . 

V.  Dr.  Lifter  obferved,  that  certain  foffils,  he  had  difpofed 
of  into  feveral  drawers  in  a  cabinet  of  Barbado  s  cedar,  had 
been  thick  covered  over  with  a  liquid  rofin  like  turpentine  3 
tho’  after  diligent  fearch,  there  appeared  no  manner  of  exuda¬ 
tion  in  any  part  of  the  cabinet  3  and  tho’  ieveral  Hones  efcaped3 
yet  none  of  the  Hemet  it  es  kind  3  and  among  500  pieces  01  the 
Aftroites ,  here  and  there  one  or  two,  and  iometim.es  more 
were  thus  covered  over,  and  the  reft  dry  3  he  further  obferved, 
that  Hones  of  a  loft  and  open  grain,  as  well  as  thole  of  a  hard 
and  polifhed  furface,  were  afife&ed  in  a  like  manner:  It  is 
certain,  that  the  whole  body  of  the  turpentine  of  the  cedar- 
wood  was  emitted  into  the  air  3  and  floating  in  it,  was  again 
condenfed  into  its  own  proper  form  upon  theie  Itones:  This 
makes  it  more  than  probable,  that  odoriferous  bodies  emit  and 
fpend  their  very  fubft  ance  3  thus  camphire  is  laid,  if  not  kept 
clofe,  to  fly  away  entirely:  Again,  it  is  hence  evident,  that 
there  is  a  great  difference  between  the  diftillation  of  vegetable 
juices,  and  theemifllon  of  Effluvia,  or  this  natural  diftillation  5 
the  former  really  feparating  and  dividing  the  fubft  anc®  into 
different  parts  3  but  this  latter  extrading  the  whole  entire  and 
unchanged  in  its  nature. 

VI.  The  general  and  received  opinion  of  Botanids  concern¬ 
ing  mufhrooms,  is,  that  they  are  neither  plants,  roots,  flowers, 
nor  feeds  3  but  the  fuperfluous  humidities  ot  the  eartn,  of 
rotten  woods,  and  other  putrefactions  3  but  I)r.  Lifter  thinks 
they  are  plants  of  their  own  kind,  and  owe  their  origin  to  lo-me- 
thing  more  than  chance  3  he  inftances  in  that  fpecies,  called 
Fungus  poroftus  crajfus  magnus  J.  B.  The  texture  ot  the  gills 
refembles  a  paper  prickt  full  ot  pin-holes 3  in  Auguft  they  are 
frequent  under  hedges,  and  in  the  middle  ci  the  moors  in 
Torkjhire 3  the  gills  pf  this  mufhroom  feem  to  be  the  very 
flower  and  feed  of  this  plant 3,  when  it  is  ripe,  the  gills  are 
ealily  feparable  from  the  reft  of  the  head  3  each  iced  is  diftipCf, 
and  makes  its  impreflion  in  the  head  ot  the  mu  (broom,  juft, 
as  the  feeds  of  an  artichoke  in  its  bottom  3  the  larger  end  ot 
the  feed  is  full  and  round,  and  they  are  difpofed  in  a  ipiral 
order,  in  the  lame  manner  as  thofe  of  an  artichoke;  the  like 
feems  to  hold  of  all  other  mufhroomf,  however  differently 
figured:  And  if  thefe  feeds  fhould  happen  to  mitcarry  in 
fowing,  there  is  nothing  extraordinary  in  that,  ft  nee  there  are 
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whole  genuses  of  plants,  that  flower  and  feed,  and  yet  their 
feed  was  never  known  to  produce  plants  of  their  kind,  being 
naturally  barren,  and  a  volatile  duft,  as  all  the  Orchides  or 
bee-flowers  are. 

*  This  mufhroom,  when  frefh  gathered,  is  of  a  yellow  colour 
both  outflde  and  in  5  yet,  if  cut  thro*  the  middle,  it  will  in  a 
moment  change  to  a  deep  purple  or  blue,  and  ftain  linnen  $  a 
drop  of  the  juice,  leiiurdy  fqueezed  out,  will  put  on,  holding 
it  between  your  eye  and  the  light,  all  the  colours  of  the  rain¬ 
bow  in  the  time  of  its  fall,  and  fix  in  a  purple. 

VII.  The  feveral  vitrificatipns  of  antimony  are  either  opake 
ot  tranfparent  ;  for  the  firfi;  kind,  take  of  antimony  one  pound, 
flux  it  clear,  and  have  in  readinefs  an  ounce  or  two  of  cawk- 
ftone  in  a  red-hot  lump  ;  put  it  into  the  crucible  to  the  anti¬ 
mony  ;  continue  the  flux  a  few  minutes;  call  it  into  a  clean 
ungreafed  mortar,  decanting  the  melted  liquor  from  the  cawk  : 
This  procefs  gives  above  fifteen  ounces  of  glafs  of  antimony, 
refembling  poliflied  fleel,  and  as  bright  as  the  moft  refined 
quickfilver:  The  cawk  feems  not  diminifhed  in  its  weight,  but 
rather  encreafed ;  nor  will  it  be  brought  to  incorporate  with 
the  antimony,  tho’  fluxed  in  a  ftrong  blafl :  This  cawk-ftone 
feems  to  be  much  a -kin  to  the  white  milky  mineral  juices;  and 
it  is  found  by  experiment,  that  the  milky  juice  of  lead-mines 
vitrifies  the  whole  body  of  antimony  in  like  manner  as  the 
cawk  does;  and  befides  thefe,  no  other  mineral  fubfiance  has 
any  fuch  effe£l  upon  antimony. 

Cawk  is  a  ponderous  white  ftone,  found  in  lead-mines;  it 
will  trace  a  white  line  like  chalk,  or  the  GalaffiiteSy  but  it  is 
finer,  and  hath  a  fmooth  and  ihining  grain,  like  fpar,  yet  not 
in  the  leafl  tranfparent. 


An  Eclipfe  of  the  Moon,  January  rft,  167J;  obferved  at  Lon 
don  and  Derby.  Phil.  Tranf.  N°  in.  p.  237. 
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At  Derby,  which  differs  from  London  in  longitude  5  m. 
Mr.  Flamftead  obferved  the  beginning  of  the  entrance  of  the 
true  lhadow  5  h,  and  19  m.  The  Temmbra  was  fecn  at  Lon¬ 
don 
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don  to  continue  near  half  an  hour,  before  it  wholly  quitted  the 
body  of  the  moon. 

At  ‘Paris,  M.  Bullialdus  faw  at  the  royal  obfervatory, 
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In  fome  places  the  heavens  anticipate  the  tables 5  in  others, 
the  tables  anticipate  the  heavens. 

An  Account  of  Iceland ;  by  Dr.  Paulas  Biornonius.  Phil. 

Tranf.  N°  hi,  p.298. 

THE  air  of  Iceland  is  very  healthy  all  the  year  round: 

The  difeafes  the  inhabitants  are  mod:  fubjed:  to,  are  the 
cholic  and  leprofy:  They  have  no  phyhcians,  only  two  or  three 
furgeons,  that  furnifh  fome  planters  for  the  drefiing  of  wounds: 
Iron  rufts  very  loon  in  that  air ;  The  changes  of  the  weather 
are  uncertain  5  nor  do  they  fall  out  according  to  the  four  fea- 
fons  of  the  year  5  fometimes  it  fnows,  as  well  as  hails,  in  the 
middle  of  fummer  5  and  the  winds  now  and  then  blow  very 
furioufly  at  the  fame  feaion :  The  froft  penetrates  at  mod  four 
foot  into  the  earth  9  fpirits  of  wine  and  oil  efcape  freezing,  and 
much  more  quick filver:  Fifli  are  preferved  from  putrefaction, 
by  burying  them  in  the  fnow:  Frozen  bodies  fwell,  and  are 
changed  both  in  tafte  and  colour ;  The  figure  of  the  fnow  is 
various,  as  is  alfo  its  fize:  Hail  is  roundifli  5  the  larged  is  only 
of  the  bignefs  of  hail-fhot :  Dr.  ‘Biornonius  obferved  the  Ignis 
Lambent,  the  Draco  Volant,  and  frequently  two  mock  funs, 
with  three  rain-bows  palling  thro’  them  and  the  true  fun; 
They  have  no  dated  winds:  The  depth  of  the  fea  is  various, 
the  greated  about  the  coaft  of  Iceland  is  80  fathoms:  The  fea- 
water,  being  druck  with  oars  in  clear  nights,  Ihines  like  fire 
burding  out  of  a  furnace  :  The  tides  obferve  the  morion  of  the 
moon  j  the  fea  fwells  about  the  moon’s  riling  and  fetting,  and 
falls,  when  Ihe  is  to  the  fouth  and  north  9  ordinarily  the  higheft 
are  not  above  fixteen  foot  5  except  in  autumn,  when  is  very 
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tempeftuous,  and  then  they  rife  fometimes  to  twenty  foot| 
abour  the  fail  and  new-moon  are  the  higheft  fpring-tides,  and 
Inwefl  ebbs:  There  are  many  lakes  in  this  country,  and  mod: 
of  e-k  m  on  high  mountains,  and  ftored  with  falmon  ;  they  have 
innumerable  fprings  gufhlng  out  of  rocks*  as  alfo  many  hot- 
fprings,  whereof  fome  are  fo  hot,  that  in  a  quarter  of  an  hour 
they  will  boil  great  pieces  of  beef ;  which  is  done  in  this  man¬ 
ner  ;  they  hang  the  kettles  with  cold  water  over  them,  to  pre* 
vent  either  the  burning,  or  throwing  up  of  the  meat  by  the  ve¬ 
hement  ebullition  of  the  hot  waters  5  thefe  waters  harden  and 
petrefy  about  the  brims  of  the  fprings :  The  higheft  hills  are 
not  above  a  quarter  of  a  German  mile  5  there  is  a  whole  ridge 
Of  mountains  running  thro’  the  whole  ifiand  :  The  inhabitants 
live  only  in  the  valleys,  and  towards  the  fea-fhore :  There  are 
other  Vukanos  befides  Hecla,  but  all  covered  with  fnow:  The 
declination  of  the  load  ftone  is  to  the  north-weft:  The  foil  is 
generally  clayey,  in  fome  places  Tandy,  but  no  where  chalky : 
They  ufe  no  tillage,  all  their  commodities  being  imported,  the 
chief  of  which  are,  barley,  wheat,  linnen  andiron.  They  have 
great  numbers  of  divers  birds  in  fummer;  in  winter,  ravens, 
.eagles,  wild-duck,  and  fwans :  They  are  pretty  well  ftored  with 
horfes,  oxen,  cows,  Iheep,  dogs,  and  in  fome  places  with  pouD 
%ty  •  they  have  foxes  in  their  mountains,  and  the  Greenland, 
Ice  brings  along  with  it  thole  terrible  guefts,  the  bears:  Their 
Oxen  and  cows  live  in  winter  on  hay  $  but  their  horfe  and  fheep 
on  the  grais  under  the  fnow,  and  the  coralline  mois  called 
MufctiS  marinns :  They  have  no  minerals,  as  far  as  is  known, 
only  a  great  deal  of  brimftone,  of  which  they  export  yearly 
fwo  fhips  lading:  In  16*42,  May  13th,  all  the  fea,  that  beats  on 
ghe  promontories,  was  for  two  days  lo  pellucid  and  fhining, 
that  fhells,  and  the  leaft  ftones,  could  be  feen  at  the  bottom, 
where  the  fea  was  forty  fathontf  deep. 

An  Acemnt  of  the  Meafure  of  a  Degree  of  a  great  Circle  of 
the  Earth;  by  M.  Picard.  Phil.  Tranf.  N°  112.  p.  2^1. 

M*Ptcard  had  meafured  on  a  plain  and  ftraight  ground  a 
*  fpace  of  5  6*6*3  toii.es  or  fathoms,  to  ferve  for  the  ftfft  ba¬ 
ils  to  feveral  triangles;  by  which  he  hath  concluded  the  length 
of  a  meridian  line  equivalent  to  a  degree  of  latitude,  to  be  57060 
toifes,  that  is  28  f  leagues,  and  60  toifes:  *What  is  remarkable 
in  this,  is  that  no  body  ever  meafured  lo  great  a  bafis ;  the 
grreateft  of  former  obfervations  having  only  been  of  icoo  toiies: 
And  again  very  accurate  inftruments,  and  telefcopieal  lights,  irn 
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Head  of  common  ones,  were  employed  in  taking  the  angles  of 
portion. 

M.  ‘Picard  obferves,  that  this  problem  is  no  new  thing  ;  that 
Almamon ,  an  Arabian  prince,  ordered  experiments  to  be  made 
in  the  plains  of  Sanjar  for  determining  the  true  meaiure  of  a  de¬ 
gree  ;  and  a  flation  being  chofen  in  thofe  plains,  two  troops  of 
horfemen  fet  out  and  proceeded  in  a  flraisht  line,  till  one  of 
them  had  raifed  a  degree  of  latitude,  and  the  other  had  deprefi- 
fed  it ;  at  the  end  of  both  their  marches,  the  former  counted 
5 6  i  miles,  and  the  latter  juft  5 6  $  but  as  the  length  of  thele 
miles  are  unknown,  we  can  learn  but  little  from  this  obfervation : 
He  further  obferves,  that  the  ancient  computations  for  a  degree 
run  always  upon  the  decreafe  ;  Arijlotle  reckoning  1 1 1 1  ftadia 
to  a  degree  5  after  him  Eratofthenes  only  700  ;  \ PoJJidonius  only 
666  ;  ‘Ptolemy  but  500;  befides,  that  the  precife  length  of  thele 
ftadia  is  unknown,  and  that  they  were  alfo  different  among  them- 
felves  •  thofe  of  Alexandria  differing  from  the  ltadia  of  Greece: 
That  at  laft  Fernelius  brought  it  to  5674#  toifes  of  meaiure, 
each  of  which  is  equal  to  6  parifian  feet  5  that  Snellius  made  it 
55021 ;  whole  way  of  meafuring  M. Picard  judges  to  be  the  molt 
artificial  ;  which  was  by  a  fcale  of  triangles  ;  but  in  one  thing  he 
efteems  it  deficient ,  in  that  Snellius  took  his  objects  by  common 
fights,  which  do  not  lo  diltindlly  point  to  them, 

M.  Picard ,  in  meafuring  a  degree,  chofe  a  meridian,  out  of 
which  he  intended  to  take  his  bafe,  between  Sour  don  in  Picardy , 
and  Malvoijin,  on  the  confines  of  Gaflinois  and  Hurepois ,  and 
be  actually  meafured  a  way  that  lay  very  ftraight  between  Ville- 
juive  and  lvoify ,  viz .  A,  B,  Fig.  u  Plate  XIV.  and  he  found 
the  diltance  between  thefe  two,  in  going  forwards,  to  be  5662 
toiles  and  five  feet;  and  in  coming  back,  56^3  toifes  and  one 
foot;  therefore  he  Hated  the  diltance  in  round  numbers  5663 
toifes :  The  inHrument  he  ufed  in  meafuring,  was  pikes  joined 
together  at  their  extremities  by  a  fcrew,  which  meafure  was  four 
toifes  long  ;  this  he  applied  along  a  cord  Hretched  horizontally; 
and  at  the  end  of  every  luch  pike  he  had  a  Hake,  and  in  all  ten 
Hakes:  This  di dance  of  5 663  toiles  was  the  bafe  of  the  firH 
triangle,  upon  which  the  meaiure  of  all  the  others  was  formed  : 
The  inllrument,  wherewith  he  took  the  angles,  was  a  quadrant 
of  3 8  inches  radius,  furnifhed  with  teleijcopic  lights. 


In 
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f  the  firfl  triangle,  A  B  C  Fig.  i.  to  find  the  fides  A  C,  B  C« 

CCAB  =  j4°  4'  55» 

Angles  <  A  B C  ~  95  5  55 

cAC  B  =  30  48  30 

The  fide  A  B  is  5663  toifes  of  aflual  meafure. 

Hence  AG  is  11012  toifes,  5  feet. 

BC  is  8954  toifes 

In  the  fecond  triangle  ADC,  to  find  D  C  and  A  D. 

CD  A  C  ~  770 
Angles  A  D  C  =  55 
CA CD  :=  47 

The  fide  A  C  is 
Hence  D  C 
AD  - 

In  the  third  triangle,  DEC 
CDEC  =  74® 

Angles  •i  D  C  E  =  40 
cCDE  =  55 

The  fide  DC  is 
Hence  D  E 
CE 


Angles 


DCF=r  113 
|  D  F  C  r=  33 


The  fide  D  C 
Hence  D  F 


r 

*5 

50» 

0 

10 

34 

O 

Toifes 

Feet 

11 0 1 2 

5 

13121 

3 

992.Z 

2 

to  find  DE,  CJ 

» 

9 

30^ 

34 

0 

15 

30 

Toifes 

Feet 

5 

8870 

3 

J238  9 

3 

to  find  DF. 

©  f 

47 

40" 

;  40 

0 

'  32 

20 

Toifes 

Feet 

13 12 1 

3 

216^58 

0 

CD  F  G 

0 

5 

2©" 

Angles  <OGF  ±=  57 

34 

O 

cGDF  =2  30 

20 

4© 

Toifes 

Feet 

Side  DF  21558 

0 

Hence  D  G  25543 

0 

FG  12953 

* 

5 

In 


/ 
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In  the  fixth  triangle  GDE,  to  find  GE. 

The  angle  GDE=:  128°  9  30^ 

Toifes  Feet 

The  Sides  \5g45  0 

tDE  8870  3  ,  v 

Hence  GE  31897  o 

So  then  the  line  of  diftance  between  Malvoifin  and  Sourdon 
being  divided  into  three  parts,  biz.  EG,  G I,  IN,  the  part 
E  G  is  already  found. 

In  the  feventh  triangle  F  G  H,  to  find  G  H. 

CFGH  =  39°  51'  Qif 

Angles  <  F  H  G  z=  91  4 6  20 

cHFGrr;48  22  30 

Toifes  Feet 
The  fide  FG  12963  3 

Hence  GH  969  5  o  v 


In  the  eighth  triangle  G  H I,  to  find  G I,  I H. 

GHI  =55 

58'  0^ 

GIH  = 

14  0 

IGH  —  o  6 

f 

48  0  . 

«  >  - 

Toifes 

The  fide  G  H 

9*95 

Hence  G I 

17557 

HI 

21037 

Thus  the  fecond  part  of  the  three,  viz.  G I,  is  found- 

In  the  ninth  triangle  H I K, 

to  find  I K. 

HIK  zz;  65° 

46'  a" 

HKI  =  80 

59 

KHI^33 

14  -  20 

Toifes 

The  fide  H I 

2 1043 

Hence  IK 

11678 

In  the  tenth  triangle  IKL, 

to  find  K  L,  I L. 

LIK=  58° 

31* 

OO 

il 

tJ 

* 

>—4 

31  0 

\ 


Toifes 
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Toiles :  Feet  * 
The  fide  IK  11683  o 

Hence  KL  11188  2 

IL  11186  4, 

In  the  eleventh  triangle  K  L  M,  to  find  L  M. 

A  ,  CKLM=,r  5*' 

Ansles  1KML  =  <SJ 

The  fide  K  L 
Hence  L  M 


In  the  twelfth  triangle  LMN,  to  find  L  N, 

ssr  s  :: 


r 

5 a 

30/; 

31 

0 

Toifes 

Feet 

11188 

2 

6036 

•  z 

The  fide  L  M 
Hence  L  N 


Toifes  Feet 
6036  % 

_ , _  It  06  91  o 

In  the  thirteenth  triangle  I  LN,  to  find  N I 
The  fum  of  the  angles  I K  L,  K  L M,  ML N,  taken  from 
360,  there  remains  the  angle  ILN  =  119°  32'  40^ 


The  fides 


{ 


Toifes 

Feet 

10691 

0 

11186 

4 

18905 

0 

’LN 
,IL 
Hence  IN 

Thus,  the  line  of  diftance  E  N,  being  divided  into  three  une¬ 
qual  parts,  EG,  GI,  IN,  the  meafures  of  all  three  are  found 
by  this  fcale  of  triangles :  viz.  EG  =  31897,  G I  ~  1557,  IN 
18905,  which,  added  together  make  the  length  of  EN,  the 
line  of  diftance  between  Malvoifin  and  Sour  don ,  viz.  68  3  5  9  ; 
Now  to  continue  this  meafure  from  Sourdon  to  Amiens ,  in  order 
to  verify  Fernelius* s  account,  in  Fig.  2.  R  is  the  fteeple  of 
St.  Feters  in  Montdidier ,  T,  a  tree  on  the  hill  of  Mareuil ,  U 
the  lantern  of  Notre  2 )ame  of  Amiens .  To  find  the  diftance 
N  U,  look  back  on  NLM,  the  laft  triangle  of  Fig.  1.  and  lee 
how  it  is  difpoled  in  Fig.  3.  where  in  the  triangle  L  M  R, 

The  angles  5^  MR  “  ,  21"  50/y 

me  angles  2MRL  =  68 


The  fide  L  M 
Hence  D  R 
In  the  triangle  N  R  L 


52  _  30 

Toiles  Feet 


6°37 

55 10 


o 

3 


The* 
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The  an 


gks  | 


NRL  =  1 1 50 
RNL=  27 


30  it 


5°.  3° 

Toifes  Feet 

The  fide  L  R  5  5 10  3 

Hence  N  R  7122  2 

Go  on  to  Fig.  2.  in  the  triangle  N  R  T. 


1  £NTR 
The  angles  |TNR 


72 

67 


25 

21 


40 

40 


it 


The  fide  NR 
Hence  N  T 


Toifes  Feet 
2 
4 


7122 

4822 


The  angk*  fxNU  =  ?l 


Laftly  in  the  Triangle  NTU. 


5* 

34 


40ff 

30 


SOI 


Toifes  Feet 

The  fide  N  T  4822  4 

Hence  NU  11161.  4.  which  was  fought,  and  to  it  adding  the 
diftance  between  Malvoifin  and  Sour  don ,  viz.  68359,  the  whole 
will  be  the  diftance  between  Malvoifin  and  Amiens,  viz.  79520 
toifes  and  four  feet.  After  meafuring  the  particular  diftances 
between  Malvoifin ,  Mareuil ,  Sour  don ,  and  Amiens ,  he  proceeds 
to  examine  the  position  of  each  of  thele  lines  of  diftance  in  re- 
fpeft  of  the  meridian,  or  to  deduce  the  length  of  the  meridian 
intercepted  between  the  parallels  of  Malvoifin  and  Amiens  3 
which  was  thus  done  5  September  1 669,  from  the  top  of  Mareuil , 
marked  G,  Fig.  4.  PI.  XIV. from  which  one  may  fee  Clermont  at 
I  and  Malvoifin  at  E,  he  took  the  meridian,  and  with  a  quadrant 
the  angles  of  declination  from  this  meridian  3  and  he  found  the 
angle  EGs  Fig.  4.  the  declination  of  E  G  from  the  meridian 
weltward  26  3  the  angle  GI  Q,  the  declination  of  G  I  fiorn  the 
meridian  eaftward,  i°  9*3  the^ngie  INU,  the  declination  of 
IN  from  the  meridian  eaftward,  20  9  icf'3  the  angle  UN  £  in 
Fig.  5.  the  declination  of  NU  from  the  meridian  weftward  180 
55':  So  that  in  all  thele  four  triangles  E  G  s,  GI  0,  INU, 
U  N  3,  you  have  two  angles  known,  for  the  angles  at  5,  0,  U, 
and  /3  are  right  3  and  a  fide,  viz.  E  G,  GI,  IN,  N  U 3  whence 
he  concludes  the  length  of  the  meridian  G  £  to  be  31894  toifes  5 
of  the  meridian  10,  17560  toifes,  three  feet  3  of  the  meridian 
NU,  18893  toiles,  three  feet  3  of  the  meridian  N  0,  to  be 
I0559  toiies  and  three  feet  3  and  hence  the  length  of  the  whole 
meridian  c between  the  parallels  of  Malvoifin  and  Amiens  to 
Vol.  I.  S  C  f  be 
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be  78907  toifes,  three  feet:  Tho’  thefe  lines  which  make  up  the 
meridian  be  not  in  ftri&nels  a  curve,  but  in  reality  the  fide  of  a 
polygon  circumfcribed  about  the  circumference  of  the  earth  3  yet 
the  difference  between  thole  lines  and  a  true  curve  is  only  three 
foot  every  degree,  which  may  be  neglefled :  The  length  of  the 
meridian  between  Malvoifin  and  Amiens  being  thus  Hated,  the 
next  thing  is  to  compare  that  difiance  with  minutes  and  feconds 
in  the  heavens  3  and  this  he  did  with  an  infirument,  whofe  limb 
was  an  arch  of  §0  of  a  circle  of  10  foot  radius  3  and  he  pitched 
on  the  knee  of  Cajfiopeia,  from  which  to  meafure  the  minutes 
and  feconds  of  a  degree  in  the  heavens  5  in  the  next  place,  he 
afiigns  the  number  of  toifes  or  fathoms  anfwering  to  a  degree  of 
the  earth’s  circumference  3  as  for  inftance,  the  difference  of  lati¬ 
tude  between  Malvoifin  and  Sourdon  is  found  by  obfervation  to 
be  i°  11'  57//  3  between  Malvoifin  and  Amiens >  i°  22'  55.  Now 
the  meridian  difiance  between  Malvoifin  and  Sourdon ,  calcu¬ 
lated  from  meafures  taken  upon  earth,  was  <50430  toifes  three 
feet  3  whence  it  is  concluded,  that  57064  toifes  and  three  feet,  or 
in  round  numbers  57060  toifes  are  equal  to  a  degree:  Hence  the 
circumference  of  the  earth  is  20541600  toifes  5  its  diameter 
6538594. 

ExaB  portable  Watches ;  by  M.  Huygens.  Phil.  Tranf 

N°  112.  p.  272. 

T.H  E  watches  of  this  invention,  being  made  fmall,  will 
lerve  for  very  exaft  pocket- watches,  and  when  made  larger, 
will  be  ufeful  in  finding  the  longitudes  both  by  fea  and  land  5 
becaufe  their  movement  is  regulated  by  a  principle  of  equality, 
as  that  of  pendulums  in  a  cycloid,  and  that  no  kind  of  carriage 
fliall  be  able  to  Hop  them :  The  fecret  of  the  invention  confifis  m 
a  fpiral  fpring,  faflened  by  its  innermofl  end  to  the  axis  or  arbor 
of  a  poiled  balance,  bigger  and  heavier  than  is  ufual,  which 
turns  upon  its  pivots  5  and  by  its  other  end  to  a  piece  that  is  fas¬ 
tened  to  the  watch-plate  3  which  fpring,  when  the  balance  wheel 
is  once  let  a-going,  alternately  fhuts  and  opens  its  lpires,  and 
with  the  little  afliitance  it  hath  from  the  watch-wheels,  keeps  up 
the  motion  of  the  balance-wheel  3  fo  that,  tho5  it  turn  more  or 
lels,  the  times  of  its  reciprocations  are  always  equal  to  each 
other.  In  Fig.  6.  Plate  XIV.  the  upper  plate  of  the  watch  is 
A  B  3  the  circular  balance-wheel  C  D,  w  hole  arbor  is  E  F  3  the 
fpring  GHM  turned  fpirally,  is  faflened  to  the  arbor  of  the 
balance-wheel  in  M,  and  to  the  piece  that  is  fix’d  to  the  watch- 
piate  in  G$  all  the  lpires  or  windings  of  the  fpring  are  free 

-  -  '  without 
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without  touching  any  thing ;  N  O  P  is  the  cock,  in  which 
one  of  the  pivots  of  the  balance-wheel  turns  $  R  S  is  one  of  the 
indented  wheels  of  the  watch,  having  a  balancing  motion,  which 
is  imparted  thereto  by  the  balance-wheel  $  and  this  wheel  R  $ 
catches  in  the  pinion  T,  which  holds  on  the  arbor  of  the  ba¬ 
lance,  whole  motion  by  this  means  is  kept  up  as  much  as  is 
neceflary. 

A  Convolvulus  and  an  unufual  Rupture  of  the  Melentery;  ly 
2)r.  Swammerdam.  Phil.  Tranf.  N°  1 12.  p.  273. ! Tranjlated 
from  the  Latin. 

F  IG.  7.  Plate  XIV.  reprefents  a  convolvulus  or  Iliac  paflton 
arifing  from  a  rupture  and  circumvolution  of  the  melentery, 
conftringing  or  ftraitning  the  inteflines :  A  A  is  the  ileum  inflated 
in  a  lurprifing  manner  with  wind  and  chyle,  and  inflamed  :  B  B 
is  the  ruptured  melentery,  forming  a  kind  of  fatal  ligature  for  the 
inte  ines:  CC  the  ligature  itlclf  almofl:  like  a  tendril,  which 
faftens  the  intefliries :  D  D,  the  ligature  delineated  apart,  toge¬ 
ther  with  its  tendril,  conlifling  of  two  turns.  EE,  the  convol¬ 
vulus  of  the  inreftine,  or  the  part  of  the  ileum  Arongly  flraitned 
and  tending  to  a  fphacelus;  on  which  account  there  was  no  pal- 
fage  by  ftool  ;  lo  that  the  contents  of  the  lfnali  guts,  were  always 
thrown  up  by  vomiting.  F  the  part  of  the  ileum  extraordinarily 
extended  by  that  violent  and  extraordinary  trajeClion  of  the 
gut  thro’  the  ligature  DD,  and  relembling  iome  blind  gut:  G, 
the  extremity  of  the  ileum,  where  it  degenerates  into  the  colon  : 
H  the  colon  a  little  contracted,  and  in  its  natural  flate  :  L,  the 
caecum . 


*Ihe  Aftroites;  by  2)r.  Lifter.  Phil.  Tranf.  N0  112.  p.  27/* 


TH  E  aftroites  or  ftar-flones  are  found  at  Bugthorp  and  Lep- 
pington  at  the  foot  of  the  Torkjhire  Woo  Ids  ;  at  the  former 
place  they  are  dug  out  of  a  certain* blue  clay  on  the  banks  of  a 
ifnall  rivulet,  between  the  town  and  the  foot  of  the  Woolds  ; 
there  are  plenty  of  them  wafhed  into  the  brook  3  but  the  faireft 
and  molt  iolid,  are  thole  got  out  of  the  clay :  The  iubflance  of 
thefe  ftones,  if  broken,  is  like  flint,  of  a  dark  ihming  polifh* 
but  much hlofter  and  ealily  corroded  by  an  acid  menllruum  3  vinegar 
indeed  makes  them  creeps  but  a  lfronger  fpirit,  as  that  of  nitre, 
agitates  them  wflth  violence  ;  and  no  doubt,  they  will  readily 
calcine,  as  the  Belemnites ,  to  a  very  flrong  and  white  lime  : 
Thefe  Hones  are  all  fragments,  as  has  been  obierved  of  the  E t  - 
trocloi 5  either  one  Angle  joint,  or  two,  three  or  more  joints  let 

’  S  f  f  ;  together, 
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together,  forming  a  five-fided  column:  Dr.  Lifter  had  not 
obierved  any  piece  much  aboye  one  inch  long,  which  confided 
of  18  joints;  and  he  fa  w  one  piece  fhorrer  than  the  former, 
with  25  joints :  Every  joint  confifts  of  5  angles,  which  are 
either  jetting  out  and  lharp,  and  confequently  the  fid.es  of  the 
pieces  made  up  of  fuch  joints,  are  deep  channelled,  or  the 
angles  are  blunt  and  round,  and  the  fides  plain  or  very  little 
hollowed:  Where  the  joints  are  thin  or  deep,  they  are  fo 
equally  throughout  the  whole  piece  ;  yet  there  are  fome,  tho’ 
very  few  pieces^  which  confift  of  joints  of  unequal  thicknefs : 
Many  of  the  thick-jointed  pieces  have  certain  joints  lemewhat 
broader,  or  a  very  little  handing  out  at  the  angles;  and  there¬ 
by  the  joints  are  didinguifhed  into  certain  conjunctions  of  two, 
three,  or  more  joints;  and  thefe  conjunctions  are  very  6bfer- 
vable  in  the  thin  jointed  hones,  and  are  marked  out  with  a  fet 
pf  wyers :  The  thicked  piece  Dr.  Lifter  obferved,  was  not 
above  1  {-  inch  about,  and  thole  very  rare  too  ;  from  which  fize, 
to  that  of  a  Imall  pin,  he  had  all  the  intermediate  proportions  3 
and  thefe  fmall  pieces,  are  as  exaCHy  fhaped  as  the  greated; 
moil  pieces,  if  not  all,  of  any  considerable  length,  are  not 
dreighr,  but  vifibly  bent :  All  the  pieces  of  any  fort,  are 
much  of  an  equal  thickneis,  or  but  little  tapering;  yet  one  of 
the  ends,  by  reafon  of  the  top-joint,  is  vifibly  the  thicked; 
This  top-joint  hath  five  blunt  angles,  and  is  not  hatched  or 
engraven,  or  but  very  faintly,  on  the  outlide;  every  joint  elfe 
of  a  piece,  fave  the  top-joint,  is  an  Intaglia ,  and  deeply  en¬ 
graven  on  both  fides  alike;  and  may  accordingly  ferve  for  a 
feal ;  the  middle  of  each  angle  is  hollow,  and  the  edges  of  the 
angles  are  thick  furrowed ;  the  terminations  of  thefe  hatchings 
are  the  indented  futures,  by  which  the  joints  are  fet  together; 
the  ridges  of  one  joint  being  alternately  Jet  into  the  furrows  of 
fhe  other  next  it;  the  hatchings  of  the  flat-fided  pieces  are  in 
circular  lines ;  but  of  the  other  two  fpecies,  they  are  dreight 
lines,  or^  nearly  io:  In  the  very  centre  of  the  five  angles  is  a 
final!  h pie,  confpicuous  in  mod:  joints;  and  in  the  middle  of 
each  joint,  betwixt  angle  and  angle  in  the  very  future,  is  ano¬ 
ther  luch  like  imall  pin-hole  very  apparent,  if  the  dones  be 
fird  well  icoured :  In  the  deep-jointed  pieces,  jud  under  the 
top- joint  above  deferibed,  may  be  obferved  the  traces  of  cer¬ 
tain  wyers  rather  than  branches;  and  fometimes  two,  three,  or 
more  of  the  joints  of  the  wyers  yet  adhering;  thefe  wyers  are 
ever  five  in  number,  viz.  one  in  the  middle  or  hollow  part  be¬ 
twixt  angle  and  angle  :  It  is  no  wonder  that  thefe  wyers  are 

knocked 
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knocked  off,  and  but  very  rarely  found  adhering  to  the  Hones 
they  belong  to,  being  very  fmall  and  (lender,  of  a  round  figure, 
and  fmooth-jomted,  let  together  per  Harmonium ,  and  not  by 
indented  futures:  Nothing  fo  much  reiembles  thele  wyers,  as 
the  Antennae  of  lobiters;  Laftiy,  fome  of  thefe  wyers  are  knot¬ 
ted,  and  others  of  them  fairly  iubdivided  or  branched. 

Portable  Watches^  by  M.  Leibnitz.  Phil.  Tranf.  N°  113. 

p.  285. 


M  Leibnitz? s  principle  for  making  exad  portable  watches,  is 
•  altogether  different  from  that  of  M.  Huygens,  the  latter 
depending  upon  a  phyfical  oblervation,  viz.  an  equal  duration  of 
unequal  vibrations  of  pendulums  or  ip  rings  3  the  former  grounded 
on  a  meer  mechanical  reflexion,  which  is  fufnciently  ealv,  and 
whole  demonftration  is  manifeft  to  our  fenles,  and  which  hath 
not  been  obkrved  for  want  of  the  art  of  Combination,  whole  ule 
is  more  general  than  that  of  Algebra:  For,  M.  Leibnitz  confi- 
dering  with  himielf,  that  a  ipnng  bent  to  the  lame  degree,  will 
always  unbend  ltfelf  in  the  lame  time,  providing  it  find  the  lame 
freedom  of  unbending  itielf  i'uddenly  3  and  he  inferred  from  thence, 
that  there  might  be  employed  two  iuch  5  one  of  which  fhould 
play,  whillt  the  firfl:  mover  of  the  watch  did  bend  the  other 
again  5  fince  it  matters  not  in  this  way,  whether  it  bend  again 
more  or  lels  lpeedily,  lo  it  bend,  before  the  other  have  done  un~ 
bending  itielf :  Let  A  B,  Fig.  8.  Plate  XIV.  be  one  of  the  watch- 
plates  3  C  and  M  two  indented  barrels,  wherein  the  fmall  Iprings 
are  incloled^  the  teeth  of  the  barrels  catch  thofe  of  the  pinions 
4  d ,  which  carry  the  balances  e  e  3  and  the  other  teeth  of  the  laid 
barrels  are  caught  by  thole  of  the  interrupted  wheel  F  G:  Now, 
let  us  imagine  that  this  wheel  F  G,  being  moved  towards  H  F, 
by  the  force  of  the  firfl;  mover  of  the  watch,  and  turning  the 
barrel  C 3  bends  the  i’pring  inclofed  in  it,  and  (tops  with  the 
barrel,  as  loon  as  it  has  cent  this  ipring  3  this  piece,  which 
i'erves  to  flop,  is  eafy,  and  hath  not  been  thought  neceffary  to  be 
marked  here,  to  avoid  embarrafiing  the  figure  $  but  whilfl:  one 
indented  part  of  the  interrupted  wheel  F  G,  viz.  F  turns  the 
barrel  C 3  the  empty  part  oppoled  thereunto,  which  is  G,  an- 
Iwers  to  the  other  barrel  M,  and  gives  liberty  to  the  ipring,  it 
indoles,  to  unbend  itielf:  Thus,  whilfl:  the  movement  of  the 
watch  bends  the  fmall  ipring  of  the  barrel  C,  in  the  fame  time 
the  fmall  ipnng  of  the  other  barrel  M,  unbends  of  itielf,  except 
the  ipring  Shall  have  done  bending  a  little  iooner  than  the  ipring 
ihail  have  unbent  itielf  3  fo  that  the  ipring  C  being  bent,  and 
v  i  the 
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the  wheel  FG  flopped;  both  of  them  continue  in  this  poll ure, 
till  the  fpring  M,  when  it  is  quite  unbent,  do,  at  the  end  of  its 
motion,  touch  a  piece  which  delivers  it;  and  then  the  fpring  C 
unbends  of  itfelf  in  its  turn ;  the  teeth  of  the  interrupted  wheel, 
which  continues  its  motion  the  fame  way  as  before,  fince  it  is 
delivered,  not  being  any  more  able  to  hinder  it  therefrom,  becaufe 
of  the  barrel  C,  do  now  meet  with  the  empty  part  H  of  the  faid 
wheel :  But  before  it  hath  done  unbending,  the  indented  part  L, 
being  oppofite  to  the  void  part  H,  that  turns  the  barrel  M, 
bends  its  fpring  again,  and  having  done  fo,  flops  with  it,  whilfl 
the  fpring  G,  making  an  end  of  unbending  itfelf,  does  the  fame 
office  to  the  fpring  M  it  received  from  it :  Which  being  well 
confidered,  it  is  manifeft,  that  the  fame  alternative  motions  will 
always  continue ;  that  the  periods  taken  from  the  very  moment 
that  one  fpring  begins  to  unoend,  till  the  moment  it  once  unbends 
itfelf  again,  will  always  be  of  equal  duration,  tho’  the  two  fmall 
Iprings  be  not  equally  flrong;  that  the  balance  of  fuch  a  watch 
will  be  double,  and  be  charged  more  or  lefs,  and  receive  delay, 
by  ad  vancing  or  recoiling  along  the  two  arms,  two  equal  weights, 
counter-balancing  each  other;  thatfo  the  change  of  the  fituation 
may  not  at  all  prejudice  the  equality  of  the  watch :  For  the  relt, 
we  may  in  this  kind  of  watches  l'pare  the  fufee,  and  confequently 
'  the  firing  or  chain:  It  is  alfo  ealy  to  judge,  that  fuch  watches  as 
thefe  may  be  of  a  fize  fufficiently  fmall ;  that  they  will  make  no 
greater  beats  than  ordinary  watches;  that  they  will  be  as  exa<51  as 
pendulums,  and  ceafe  not  to  go  whilfl  they  are  a  winding  up: 
And  tho’  the  motion  of  the  watch-wheels  may  be  altered  by 
many  accidents,  fuch  as  are,  the  inequality  of  the  motion  of  the 
great  ordinary  fpring,  or  firfl  mover ;  the  greater  or  lefler  fri£lion 
of  the  wheels,  as  the  oil  grows  thinner  or  thicker ;  the  ruff,  the 
verdegreafe,  the  play  of  the  pieces,  the  inequality  of  the  teeth, 
and  the  like ;  yet  the  periods  of  the  lmall  fprings  will  not  be  con¬ 
cerned  in  all,  or  any  of  them,  providing  the  motion  of  the  watch- 
wheels  be  always  flronger  than  is  neceffary  to  bend  them  again. 

It  has  been  obje£fed  to  this  contrivance  for  finding  the  longi¬ 
tude  ;  that  the  motion  of  fhips  w^ould  fhake  the  fprings,  as  well 
as  the  other  parts ;  that  rufl  would  fpoil  them,  fince  the  fait 
rnoifture  of  the  fea  in  long  voyages  ipares  not  the  very  needles  of 
compares,  tho1  incloied  in  boxes ;  that  the  changes  of  fealons 
and  climates  will  ienfibly  alter  the  fprings;  elpecially  the  great 
heats  or  rains  within  the  I'ropitSy  which  at  length  will  fomewhat 
untemper  the  fleel;  as  is  confirmed  by  tfis  experiments  of  the 
ill uflrious  academy  of  Florence ,  fhewinghow  eafily  heat  and  cold 
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do  change  (lender  fprings *  befides,  that  the  air,  more  or  lefs 
condenfed,  will  alfo  more  or  lefs  refill  the  motion  of  the  ba¬ 
lance:  To  which  may  be  added,  that  fprings,  by  working,  ,  are 
weakened*  and  ladly,  that  there  will  be  always  lome  little 
fri&ion,  which  will  make  the  feveral  parts  go  more  or  lels 
eafily  *  and  that  even  in  length  of  time  they  will  wear  out. 

It  is  anl'wered,  that  all  thefe  defers,  that  proceed  from  the 
imperfe&ion  of  the  matter,  may  be  furmounted  by  a  general 
remedy*  and  that  is,  to  ufe  llrong  fprings,  as  are  thofe  of  crois- 
bows*  and  they  may  be  fo  large, and  their  rellitution  fo  fpeedy 
by  augmenting  their  number,  that  all  the  above  mentioned 
defers  will  have  no  confiderable  proportion  to  this  drength  * 
and  the  aggregate  of  their  repetitions  will  not  be  lenfible,  till 
after  a  very  long  time*  and  it  is  ealy  to  demondrate,  that  by 
augmenting  the  bignefs  of  the  engine,  and  the  force  of  their 
ftrong  fprings,  the  error  may  be  made  as  fmall  as  we  will,  pro¬ 
viding  the  bounds  of  conveniency  are  not  exceeded  *  and  that  we 
content  ourfelves  with  an  exaflnefs  fufficient  for  their  chief 
end,  viz.  the  finding  the  longitude. 

Improvements  in  Cornwal  with  Sea-Sand  *  by  Dr.  Cox.  Phil. 

Tranf  N°  113.  p.  293. 

TH  E  (ea-fand,  made  ufe  of  in  the  agriculture  of  Cornwall 
is  commonly  at,  or  near  the  fea-fhore  *  which  to  didin- 
guifh  from  what  is  ul'elefs,it  is  to  be  underdood,  that  the  wafih  of 
the  fea  rolls,  and  tumbles,  (lones  and  (hells,  &c.  over  each  other, 
whole  grating  makes  this  land :  If  the  matter  be  Ihelfy,  that  is, 
the  grating  of  Hones,  it  is  of  fmall  value  *  but  if  it  be  confidera- 
bly  ihelly,  then  it  is  good*  and  this  jfhelly  land  is  of  three 
colours:  About  ‘Plymouth  and  the  louthern  coad,  the  fand  is 
blueifh,  or  grey  like  afhes,  which  Dr.  Cox  conceives  to  be  owing 
chiefly  to  the  breaking  of  mulcles  and  oyder-fhells  mixed  there¬ 
with  *  wellward,  near  the  Land's  End,  the  land  is  very  white, 
and  in  Sc  illy  glittering*  which  leems  to  proceed  from  the  moul- 
dring  or  moor-llones,  or  a  kind  of  free-done  mingled  with  very 
white  Ihells,  called  icallops :  On  the  North  Sea  about  cPadftou\ 
and  eadwards  to  Lundy,  the  fand  is  rich,  and  of  a  brown -reddifh- 
yellowifh  colour,  and  modly  of  the  broken  Ihells  of  cockles, 
which,  be  gue files  to  be  of  that  colour  there,  from  the  wafh  of 
the  Severn,  which  falls  very  dirty  into  the  Sevens  Sea  *  and 
perhaps  that  accretion  of  the  Ihells  may  be  tinged  thereby. 
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Befides  theie  colours  of  fands,  there  is  alfo  a  difference  in  the 
bigneis  of  the  grain,  even  in  the  fame  harbour  at  ‘Fly mouth  3  in 
fome  caves  it  is  very  fmalt,  in  others  larger  grained  5  it  is  faid 
that  the  {mail  is  belt  for  the  tenants,  becaule  it  works  looner  and 
yields  them  a  fpeedy  return  3  the  larger  grained,  better  for  the 
landlord  and  the  land,  becaule  it  abides  longer  in  the  ground* 
and  makes  the  pafture  afterwards  the  better. 

The  belt  fands  as  to  colour,  are,  frit,  the  reddifh,  next  the 
blue,  then  the  white 3  as  to  kinds,  the  moft  fhelly,  and  the  co¬ 
ralline  are  bell,  and  that  which  is  taken  up  from  under  the  falt- 
water,  either  by  dredges,  or  left  open  by  the  ebbing  of  the  tide  3 
the  blown  land  is  accounted  of  no  ufe  5  and  generally,  if  fand  be 
well  drained  of  the  falt-water,  fo  that  it  may  be  more  conve¬ 
niently  carried,  it  is  better  than  that,  which  has  lain  long  drying 
in  the  fun  and  wind,  which  takes  off' much  of  its  virtue:  Thele 
ufeful  lands  are  carried  up  by  lighters  as  far  up  the  country,  as 
the  tides  will  lerve  to  that  purpofe,  and  there  they  are  calf  on 
fhore:  "When  this  fand  is  brought  home,  it  is  fpread  on  the 
ground  intended  for  wheat,  or  usually  in  the  firlf  crop  of  four, 
whatever  be  the  grain  3  for  after  four  crops,  the  land  is  left  for 
palfure  for  fix  or  feven  years  before  it  is  tilled  again  3  and  the 
grafs  will  be  fo  good  immediately  after  tillage,  that  it  is  com¬ 
monly  mowed  the  firft  year  3  and  is  called  mowing  of  gratten. 

The  Cornijh  acre  is  1 60  yards  of  1 8  foot  to  the  yard  5  on  one 
of  which,  near  300  lacks  of  land  are  laid,  according  to  the  lefs 
Ydilfance  of  the  fand  5  fometimes  200,  where  the  diibance  is  great¬ 
er,  &c.  where  a  great  deal  of  fand  is  ufed,  the  leed  is  much,  and 
the  ftraw  little  3  but  where  lei's  fand  is  ufed,  there  is  much  ftraw, 
and  but  little,  and  that  hungry  grain. 

After  the  corn  is  off,  the  grab'  becomes  moihly  a  white  clover, 
with  lome  purple,  if  the  land  be  deeper  3  and  this  grais  of  well- 
landed  ground,  tho5  but  fhort,  yet  far  exceeds,  as  to  feeding, 
giving  good  creams,  plenty  of  milk,  and  all  other  good  purpofes, 
the  longer  grais,  where  lels  fand  is  tiled  3  even  garden  herbs,  and 
fruits  in  thole  places,  are  more  and  better  in  their  kind  3  little  or 
no  fnovv  lies  in  thole  well-fanded  places  3  there  is  a  continual 
winter-fpring,  an  early  harveft,  a  month  or  fix  weeks  before 
that  within  fix  or  feven  miles  of  the  place  3  and  luch  a  vaffc 
difference  of  the  air  is  found  in  fo  imall  a  dillance,  that  a  man 
may  in  an  afternoon  travel,  as  it  were,  out  of  Spain  to  the 
Orkneys . 
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Of  a  Storm  and  Lakes  in  Scotland 3  by  Sir  Geo.  Mackenzy* 

Phil.  Tranf.  N°  114.  p.  307. 

THE  wind  at  Farbat,  Dec.  21  1674,  was  extraordinary  * 
it  broke  down  a  ftandard-ftone,  is.  foot  high,  five  foot 
broad,  and  near  two  foot  thick,  that  flood  as  an  obelilk  near  an 
old  churchy  whole  woods  were  rooted  up,  tho’  they  lay  low 5 
the  wind  blew  from  the  north- well,  and  for  a  long  time  it  had 
continued  weflerly. 

There  is  a  little  lake  in  Stratberrick  on  the  Lord  lovat's 
lands,  which  never  is  quite  frozen,  even  in  the  fharpefl  frofls,  be¬ 
fore  February  3  but  after  that  time,  by  one  night’s  froft  it  will  be 
frozen  ail  over,  and  two  nights  will  make  the  ice  of  a  eonfidera- 
ble  thicknefs:  Sir  George  was  alfo  told  of  two  other  lakes,  much 
of  the  fame  nature  with  the  preceeding;  viz ■  Loch  Monar ,  and 
another  fmall  lake  in  Strathglap  at  Glencanicb 3  this  lake  lies 
in  a  bottom  formed  by  the  tops  of  a  very  high  hill  3  in  the  mid¬ 
dle  it  never  wants  ice  even  in  the  hotted  iummer,  tho’  it  thaws 
near  the  edges,  and  the  fun  by  reafon  of  the  reflexion  from  the 
hills  be  very  hot,  and  tho'  neighbouring  lakes,  that  lie  as  high, 
have  110  fuch  appearance :  It  is  alfo  obiervable  that  the  grals 
about  the  borders  of  this  lake  retains  a  continual  verdure,  and 
fattens  cattle  more  in  a  week,  than  any  other  grafs  does  in  a 
fortnight. 

The  famous  Loch  Nefs  never  freezes;  on  the  contrary,  in 
the  keened  frofls,  the  greater  clouds  of  fleams  ariie  therefrom, 
which  are  foft  and  warm  3  and  it  is  obferved  that  rofemary  con¬ 
tinues  to  live  in  the  gardens  near  that  lake  3  tho’  in  other  places 
that  are  warmer  it  tiles,  even  where  it  is  covered  with  draw  ; 
and  this  mu  ft  be  owing  to  the  warm  fleams  of  that  lake. 

In  Glenelg ,  at  a  place  called  Archignigliun ,  there  is  a  fmall 
rivulet,  which  turns  holly  into  a  greeniih  ftone,  of  which  tinkers 
that  work  in  brafs  make  both  their  moulds  and  melting-pots  j 
and  women  their  round  whirls  for  {pinning. 


Lhe  Ufe  of  Air-bladders  in  Fifhes.  Phil.  Tranf  N°  174, 

p.  310. 

THat  liquids  gravitate  upon  bodies  immerfed  in  them,  appears 
from  this,  that  a  bubble  of  air,  riling  from  the  bottom^ 
does  dilate  itfelf  all  the  way  to  the  top,  which  is  owing  to  the 
decreale  of  the  weight  or  preflure  of  the  incumbent  water,  the 
nearer  it  approaches  the  top  3  and  this  gave  occafion  to  the  fol¬ 
lowing  conje^fure  3  viz*  that  fifhes  by  means  of  their  bladder  of 
Vol.  I.  T  t  t  air 
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air  canfuflain  themfelves  at  any  depth  of  water  ;  for  the  air  in 
that  bladder  is,  like  the  bubble,  more  or  lefs  comprefifed,  and 
’takes  up  more  or  lefs  fpace,  according  to  the  depth  the  fifh 
fwims  at-  and  conlequently,  the  body  of  the  fiih,  part  of  whofe 
bulk  this  bladder  is,  is  greater  or  lels,  according  to  the  feveral 
depths,  and  yet  it  retains  the  fame  weight  $  in  hydroftatics  it 
being  a  rule,  that  a  body,  heavier  than  fo  much  water  equal 
thereto  in  bulk,  will  fink;  that  a  lighter  will  fwim  3  and  that 
a  body  of  equal  weight  will  remain  in  any  part  of  the  water; 
Now,  by  this  rule,  if  the  filh  in  the  middle  region  of  the  water 
be  of  equal  weight  with  a  quantity  of  water  equal  thereto  in  bulk, 
the  filh  will  remain  there  without  any  tendency  either  upwards 
or  downwards  5  and  if  the  fifh  be  deeper  in  the  water,  the  bulk 
of  the  fifn  becoming  lefs  by  the  comprefficn  of  the  bladder,  and 
yet  retaining  the  fame  weight,  it  will  link  and  remain  at  the 
bottom  ;  and  on  the  other  hand,  if  the  filh  be  higher  than  the 
-middle  of  the  water,  the  air  dilating  itielf,  and  the  bulk  of  the 
filh  conlequently  increafing,  but  not  its  weight,  the  filh  will 
mount  upwards,  and  remain  at  the  top  of  the  water.  Poffibly 
the  fifh  by  fome  adfion  or  other  can  emit  air  out  of  this  bladder, 
and  afterwards  out  of  its  body,  take  in  air  again,  and  convey  it  to, 
its  bladder  ;  which  may  be  the  adtion  of  lome  mufcle,  by  which 
the  filh  contracts  this  bladder  ;  and  perhaps  the  filh  can  by  its 
tides  or  fome  other  defence  keep  off  the  preflure  of  the  water, 
and  fuffer  the  air  to  dilate  itielf;  and  in  thefe  cafes  the  filh  may 
rife  or  fink  from  any  part  of  the  water  without  moving  a  fin  % 
and  to  determine  that  thefe  motions  of  the  fiih  were  performed  by 
contradling  or  expanding  itielf,  the  honourable  Mr.  Boyle  lug- 
gelled  the  following  experiment  to  be  made;  viz.  l  ake  a  bolt- 
head  with  a  wide  neck,  and  filling  it  almofl:  full  of  water,  put 
into  it  lome  live  filh  of  a  convenient  fize,  as  a  roach,  pearch,  iyc. 
and  then  draw  out  the  neck  of  the  bolt-head,  as  llender  as  you 
.can,  and  fill  that  alio  almofl  with  water;  and  if  on  the  finking 
of  the  filh,  you  perceive  the  water  at  the  (lender  top  to  iubfide, 
you  may  infer,  it  contracts  itielf;  and  if,  upon  his  riling,  the 
water  be  likewile  railed,  you  may  conclude,  it  dilates  itleifi 


Observations  on  extraordinary  Oranges  and  Lemons ;  by  Pe¬ 
trus  Natus.  Phil.  T rani'.  N°  114.  p.  313. 

TT*  HERE  was  a  tree  found  in  a  grove  near  Florence  or  an 
JL  orange -flock,  which  in  its  branches,  leaves,  flowers  and 
fruit  was  triple-formed ;  fome  refembling  orange,  fome  lemons 
or  citron,  and  (ome  again  partaking  of  both  forms  in  one ;  and 
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particularly,  as  to  the  fruit,  l'ome  of  this  tree  were  mere  oranges, 
fome  of  them  oblong  like  lemons,  fome  round  like  common 
oranges,  and  fome  between  both  5  fome  tailed  like  genuine 
oranges,  others  had  an  orange-rind,  but  a  lemon-pulp 5  they 
were  generally  of  a  very  ftrong  fcent,  and  their  rind  ot  a  very 
bitter  tailc:  The  fame  tree  bore  alfo  a  kind  of  citron-lemon,  but 
not  fo  many  as  of  the  former  kind  5  and  it  alio  produced  a  fruit, 
that  was  at  once  both  citron,  lemon  and  orange  $  and  this  fruit 
was  io  diveriified,  that  fome  of  them  were  half  citron-lemon,  half 
orange  3  others  were  two  thirds  citron-lemon,  and  one  part  orange, 
others  the  contrary  3  and  of  all  thefe,  fome  were  oblong,  fome 
round,  fome  bunchy,  fome  fmooth  and  fome  rough  3  fome  fmall, 
and  others  large  3  their  pulp  wasfo  difhnguilhed,  that  where  the 
orange-pulp  ended,  the  lemon  began,  and  on  the  contrary  3 
again,  the  orange-pulp  was  narrower  than  that  or  the  lemon  3 
but  this  tenderer  than  that,  and  not  fo  agreeable  to  the  taile,  as 
the  genuine  iingle  fruit;  and  which  was  no  Id's  remarkable,  they 
either  had  none,  very  few,  or  empty  ieeds.  The  firft  original  of 
this  tree  was  from  inoculating  an  orange  upon  a  cifron-iemon- 
ftock. 


A  New  EiTay-inilrument  3  by  3ir.  Boyle.  Phil.  Tranf.  N°  115. 

p.  329. 


MR.  (Bo;le  had  made  ufe  of  a  little  glais  inilrumen?,  confin¬ 
ing  of  a  bubble,  and  furnifhed  with  a  long  and  (lender 
item  to  compare  the  fpecific  gravities  of  different  liquors  by  its 
finking  in  them  more  or  lels;  and  afterwards  he  applied  it  to 
diicover  the  lpecific  gravities  of  ieveral  appended  folids,  by  its 
being  more  or  lefs  deprefled  by  them  in  the  lame  liquor  3  for  it  is 
plain  from  hydroilatic  principles,  that  any  folid  body  heavier 
than  water,  lofes  in  the  water  as  much  of  the  weight  it  had  in 
air,  as  water  of  equal  bulk  with  the  immerfed  (olid  would 
weigh  in  the  air  3  and  confequently,  iince  gold,  is  by  far  the 
molt  ponderous  metal,  a  piece  of  gold,  and  one  ot  equal  weight 
of  copper,  brais  or  any  other  metal,  being  propoied,  the  gold 
muft  be  Ids  in  bulk  than  the  copper  or  brais  3  and  if  both  of 
them  be  weighed  in  water,  the  gold  muft  loie  in  that  liquor  left 
of  its  former  weight  than  the  brais  or  copper  3  becaufe  the  baler 
metal  as  well  as  the  gold,  grows  lighter  by  the  weight  of  a  bulk 
of  water  equal  thereto  5  and  the  baler  metal  being  the  more  vo¬ 
luminous,  the  corresponding  water  muft  weigh  more  than  that 
which  in  bulk  is  equal  to  the  gold:  Whence  he  concluded,  that 
the  floating  instrument  above-mentioned  would  be  made  to  (ink 

T  t  t  2,  deeper 
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deeper  by  an  ounce  of  gold,  hanging  at  it  under  water,  than  by 
an  ounce  of  brals,  or  any  other  metal ;  which,  on  account  of  its 
greater  bulk  than  gold,  lofing  more  of  its  weight  by  the  immer- 
£arj,  mu  ft  needs  retain  leis,  and  lo  have  leis  power  to  deprefs  the 
inftrument  it  was  faftened  to  $  and  this  will  hold  of  other  metals 
that  differ  in  fpecific  gravity. 

Fhls  inftrument  may  be  of  glafs,  copper,  {liver,  or  any  other 
folk!  body  that  is,  or  may  be  made,  fit  to  float  on  the  water, 
with  a  guinea,  &c.  hanging  at  it,  and  of  a  texture  dole  enough 
to  exclude  the  water:  It  confifts  of  three  parts}  viz.  the  ball, 
the  ftem,  and  that  which  holds  the  coin. 

The  ball  or  round  part,  B  C  D  E,  Fig.  9,  Plate  XIV.  if  of 
metal,  confifts  of  two  thin  concave  plates,  exactly  foldered  toge¬ 
ther  in  the  middle,  and  at  the  moll  diftant  points  from  the 
juncture,  there  fhould  be  two  oppofite  holes,  one  in  each  plate, 
tor  the  two  other  parts  of  the  inftrument:  This  middle  part,  tbos 
tor  brevity  lake  called  the  ball,  fhould  not  be  exadily  round,  but 
of  any  shape  that  fhall  be  found  fitted:  to  make  the  inftrument 
keep  its  credfc  pofture  Readily  in  the  water  $  and  it  muft  be 
greater  or  {mailer  as  the  plates  are  thicker  or  thinner  5  but  the 
general  rule  for  its  capacity  is,  that  it  fhould  contain  as  much  air 
as  may  ferve  to  keep  the  whole  inftrument,  when  loaded,  from 
fluking  beneath  the  top  of  the  ftem. 

The  ft  em  A  B  is  to  be  foldered  on  to  the  ball  at  the  upper- 
pioft  of  the  two  mentioned  holes  •  it  may  either  be  hollow  or 
iolid  •  but  it  fhould  be  made  very  (lender,  thsat  the  different  depreft 
lions  of  the  inftrument  in  the  water  may  be  the  more  notable  5 
and  for  the  lame  realon,  it  fhould  not  be  too  fhort,  elpecially  if 
it  be  applied  to  other  ules  than  the  examining  of  guineas. 

At  the  undermoll  of  the  two  holes  in  the  ball,  is  inlerted  and 
foldered  the  fcrew  or  ftirrup  F,  lee  Fig.  10.  which  is  a  fhort 
piece  of  brafs  with  a  broad  flit  in  it,  capable  of  receiving  the 
edge  of  the  guinea,  to  be  faftened  in  it  a  turn  or  two  of  a  fcrew ; 
the  ftirrup  G,  Fig.  1 1.  is  made  of  a  piece  of  wire  bent  round,  and 
ftanding  horizontally,  that  the  guinea  may  be  laid  on  it. 

It  would  be  convenient,  that  the  .undermoft  ftem  and  the 
fcrew  be  made  by  itlelf,  that  it  may  be  at  pleafure  thruft  on 
the  ftem,  and  taken  off  again  5  for,  by  this  means,  if  the  ball 
of  the  inftrument  be  made  large  enough,  you  may  have  room 
to  put  on  for  ballaft,  as  occafton  fhall  require,  one,  two,  or 
three  flat  and  round  pieces  of  copper,  lead,  &c.  Fig.  iiy  with 
each  of  them  a  hole  in  the  middle,  fitted  to  the  fize  of  the  ftem, 
fo  that  they  may  be  put  on  as  near  the  lower  part  of  the  ball  as 

you 
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you  think  fir,  and  then  the  fcrew'may  be  thruft  on  after  them  $ 
not  only  to  take  hold  of  the  coin,  or  metallic  mixture  to  be 
examined,  but  to  fupport  the  thin  plates. 

To  adjuft  this  inftrument  for  examining  guineas,  which  arc 
by  far  the  moft  ufual  gold  coins  ;  hang  at  the  bottom  of  it,  a 
piece  of  that  coin  you  know  to  be  genuine,  and  having  care¬ 
fully  ftopt  the  orifice  of  the  Item,  immerfe  the  inflrument 
Jeifurely  and  perpendicularly  into  a  veffel  full  of  clean  water, 
almoft  to  the  top  of  the  Item,  and  then  letting  it  alone  ;  if  it 
continue  in  the  fame  ftation  and  pofture,  your  work  is  done  5 
if  it  emerge,  you  muft  add  a  little  weight,  either  by  puttinp 
into  the  ftem,  if  it  be  hollow,  fome  duft-fhor,  filings  of  lead” 
or  fome  other  minute  and  heavy  body  ;  or  elle  by  putting  on 
the  fhort  ftem,  that  comes  out  beneath  the  ball,  a  flat,  round, 
and  perforated  piece  of  lead,  of  weight  lufficient  to  enable  the 
guinea,  to  deprefs  the  weight  as  low  as  it  is  defired;  but,  if  it 
fink  quite  under  water,  to  make  it  lighter,  file  or  lerape  off  a 
little  of  the  ballaft-plate,  and  take  out  lome  of  the  weight, 
put  into  the  cavity;  this  being  done,  a  mark  H,  Fig.  15,  is  to 
be  made  juft  at  the  place,  where  the  furface  of  the  water 
touches  the  ftem,  and  then  taking  out  your  inftruments,  fub- 
ftitute  in  the  place  of  your  guinea,  a  little  round  plate  ofbrafs, 
of  the  fame  weight,  or  a  grain  or  two  heavier  in  the  air;  and 
putting  the  inftrument  into  the  water,  as  before,  fufFer  it  to 
lettle,  and  make  another  mark  I,  at  the  interfe&ion  of  the 
ftem,  and  the  horizontal  furface  of  the  water. 

It  may  happen,  that  a  falfifier  of  money  may  have  the  {kill, 
by  wa thing  or  otherwife,  of  taking  oft'  much  of  the  quantity  or 
lubftance  of  the  guinea,  without  altering  or  impairing  either 
the  figure  or  ftamp;  and  thus,  the  piece”  of  coin  will  not  be 
able  to  deprefs  the  inftrument  to  the  ufual  mark,  and  thereby 
be  judged  counterfeit,  when  it  is  indeed  but  too  light;  but  the 
balance  will  foon  relolve  the  doubt;  for  if  the  fufpe<fted  coin 
have  in  the  air  its  due  weight,  it  will  argue,  that  its  ^reat 
lightnefs  in  water  proceeds  from  its  not  being  of  the  requifite 
finenels ;  and  if  it  want  much  of  its  due  weight  in  the  air,  it  is 
very  probable,  that  it  is  waftied. 

A  general  way  for  finding  what  coins  may,  or  may  not  be 
examined  by  this  or  that  particular  inftrument  propofed;  firft, 
weigh  the  piece  of  gold  or  filver  in  the  air,  and  afterwards  in 
water,  and  fubftratft  the  latter  from  the  former;  in  the  next 
place,  weigh  alio  in  the  air  and  water  a  piece  of  copper  or 
brafs,  if  that  be  the  likelieft  to  be  employed  in  counterfeiting 
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the  coin,  and  oblerve  their  difference  $  and  the  leffer  of  thcfe 
differences  being  fubftra&ed  from  the  greater,  the  remainder 
will  ftiew,  how  much  the  true  piece  of  coin  will  outweigh  the 
other  in  water  5  and  confequently,  if  lo  many  grains,  as  this 
remainder  amounts  to,  being  added  to  the  weight  of  the 
lighter  metal,  do  make  a  fuffciently  manifeft  depreffion  of  it 
below  the  mark,  it  would  day  at  without  that  addition,  one 
may  probably  conclude,  that  the  difference  between  a  true  and 
counterfeit  piece  of  coin  propofed,  will  be  difcoverable  by  the 
inftrument :  But  it  may  be  expedient,  for  thofe  that  have  fre¬ 
quent  occafion  to  examine  various  iorts  of  co^i,  to  have  a 
ieveral  inftrument  adjufted  for  each  of  them. 

With  this  inftrument,  pure  tin  rnay  be  certainly  diftinguifhed 
from  fuch  as  is  adulterated :  For,  as  gold  being  the  heavieft  of 
metals,  cannot  be  allayed  with  any  other  that  will  not  deprefs 
the  inftrument,  lefs  than  gold  can  do  ;  fo  tin,  being  the  lighteft 
of  metals,  cannot  be  mixed  with  any  other,  that  will  not  fink 
lower  than  vinmixed  tin,  ftill  iuppofing  the  weight  to  be  the 
fame  in  the  air. 

In  the  fame  manner  may  pewter  be  compared  and  exa¬ 
mined;  for,  having  once  obferved  how  much  the  inftrument  is 
depreffed  by  a  piece  of  two,  three,  or  four  drams,  or  even  an 
ounce  weight  of  pewter,  which  is  known  to  be  good,  and  to 
contain  fuch  a  proportion  of  lead  in  reference  to  the  tin ;  if 
you  load  the  inftrument  with  an  equally  heavy  piece  of  any 
other  niafs  of  pewter  propofed,  and  the  inftrument  fink  deeper, 
it  will  be  a  iign,  that  the  former  proportion  of  lead  may  be 
very  probably  argued  to  exceed  in  the  mixture ;  this  inftru¬ 
ment  may  alfo  affilt  in  making  a  pretty  tolerable  eftimate  of 
the  finenefs  of  gold,  and  its  different  allays  with  filver,  or,fome 
other  determinate  metal:  In  order  to  which,  the  inftrument 
may  be  fitted  to  fink  to  the  tip  of  the  pipe,  with  fome  deter¬ 
minate  weight  of  the  fineft  gold,  as  of  24  carats;  but  it  will  be 
proper,  that  this  metal  in  the  air  be  fome  determinate  weight, 
that  is  commodiouflv  divifible  into  many  aliquot  parts:  Then 
you  may  make  a  mixture  that  contains  a  known  proportion  of 
the  metal  wherewith  you  allay  the  gold ;  as  if  it  contain  19  or 
j  5  parts  of  gold,  and  one  of  filver;  and  letting  the  inftrument 
fettle  in  the  water,  mark  the  place  where  the  llirface  of  the 
water  cuts  the  item  or  pipe;  and  then  putting  in  another 
mixture,  wherein  the  filver  has  a  new  and  greater  proportion 
to  the  gold;  as  if  the  former  be  an  1 8th  or  14th  part  of  the 
latter,  you  may  obferve,  how  much  leis  this  depreffes  the 
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inftrument;  and  thus  you  may  proceed  vvirh  as  many  mix¬ 
tures,  or  degrees  of  allays  as  you  think  fit,  or  as  many  as  may 
be  conveniently  didinguilhed  on  the  Item;  always  obferving, 
that,  whatever  be  the  proportions  of  the  two  ingredients,  the 
weight  of  the  mafs  in  the  air  be  juft  the  fame  with  that  of  the 
pure  gold. 

By  the  fame  method,  the  different  allays  of  pure  filver  may 
be  examined,  on  the  mixing  of  any  proportions  of  copper,  or 
any  other  metal  lighter  in  fpecie  than  filver  $  and  by  the  fame 
way,  with  a  flight  variation,  it  will  not  be  difficult  to  eftimate, 
how  much  divers  coins,  whether  of  filver  or  gold,  are  more  or 
lefs  imbaled  by  the  known  ignobler  metal,  mixed  in  the  pro- 
poied  piece 3  thele  edimates,  which  may  be  made  without 
much  trouble,  will  come  nearer  the  truth 3  not  only  than  the 
edimates  wont  to  be  made  by  the  touch-done,  but  perhaps  too 
than  fome  of  thole  made  with  trouble  and  charges. 

It  may  alio  be  ufed,  to  examine  other  mixtures  befides 
allayed  coins  5  and  if  the  indrument  be  adjuded  to  an  ounce, 
fuppofe,  of  pure  copper,  it  may  affid  in  making  an  eflimate  of 
the  allay  of  tin,  or  the  quantity  of  it  added  oftentimes  to 
copper,  for  making  different  forts  of  bell -metal,  and  of  thofe 
metallic  Specula ,  whether  plane  or  concave,  called  dee!  mir- 
rours;  as  alfo  of  folders,  confiding  of  certain  proportions  of 
fii  ver  and  brais,  or  copper  3  in  all  which,  and  divers  others, 
the  difcovery  of  the  proportion  of  the  ingredients  may,  on 
iome  occafions,  be  uieful  to  tradeimen,  as  well  as  agreeable  to 
virtuofi. 

Of  the  Bladders  in  Fifties  3  by  Mr.  Ray.  Phil.  Tranf.  N°  115. 

p.  349. 

THAT  the  ufe  of  the  bladder  in  fiflies  is  to  fuftain  them 
at  any  depth  of  water,  appears  fird  from  this  5  that  it  has 
been  obferved,  that  if  the  fwimming  bladder  of  any  fifh  be 
pricked  or  broken,  it  immediately  finks  to  the  bottom,  and  can 
neither  lupport,  nor  raife  itlelf  up  in  the  water.  2.  Flat  fifh, 
as  foies,  plaice,  which  lie  always  groveling  at  the  bottom, 
have  no  fwimming  bladders.  3.  In  mod  fifhes  there  is  a  ma¬ 
rbled  channel  from  the  gullet,  or  upper  orifice  of  the  domach 
to  the  faid  bladder,  which  doubtlefs  ferves  for  conveying  air 
thither  5  and  there  is  a  valve  in  the  bladder  to  hinder  its  egrefs; 
but.  Mr.  Willoughby  obferved  in  durgeon,  that  preffing  the 
bladder,  the  domach  prefently  fwclled  3  fo  that  it  feems  in 
that  fifh,  the  air  paffes  freely  both  ways:  Poffibly  the  fifh, 

while 
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while  alive,  may  have  a  power  of  railing  up  this  valve,  and 
emitting  air  on  occafion ;  which  yet  may  be  doubted  of,  fince 
other  animals  have  no  luch  faculty  of  opening  any  valves,  made 
to  flop  the  reflux  of  fluids  5  but  Mr.  Ray  thinks  there  is  in  the 
coat  ot  this  bladder  a  mufcular  power  to  contract  it  when  the 
fifh  lifts  ^  for,  in  many  fifties,  it  is  very  thick  and  opake,  like 
the  coat  of  an  artery,,  as  in  all  the  cod- kind  $  in  fome,  as  the 
hake  it  is  internally  covered  with  a  red  carnous  iubftance, 
which  feems  to  be  mufcular  flefli  5  in  others,  it  is  forked  at  the 
top,  and  to  each  horn  a  mufc'le  is  affixed :  Now  the  mufcular 
force  need  not  be  great,  being  ftill  aflifted  by  the  water,  as  the 
fifh  defcends  5  the  preffure  of  the  water  being  much  greater  at 
the  bottom  than  at  the  furface,  as  appears  by  the  afcending 
bubble :  But  it  may  be  obje&ed  to  the  aftertion,  viz.  that  the 
fifh  can  by  its  fides,  or  fome  other  defence,  keep  off  the  preft 
fare  of  the  water,  and  give  the  air  leave  to  dilate  itfelfj  what 
occafion  then  for  any  air-bladder,  fince  the  cavity  of  the 
abdomen  may  ferve  the  turn  ?  to  which  it  is  anfwered,  that 
this  power  of  dilating  the  abdomen  by  the  mufcles  may  aflift 
fillies  to  rife,  whofe  natural  place  is  toward  the  bottom  5  and 
the  air  comprefled  in  the  bladder,  dilating  itlelf  as  the  fifh 
afcends,  facilitates  the  a&ion  of  the  mufcles ;  but  fuch  fifh  as 
defcend  by  contra&ing  the  bladder,  upon  the  mufcles  ceafing 
to  aft,  will  rife  again  of  their  own  accord,  the  internal  air 
dilating  itfelf:  Befides  the  flat  fifh,  all  the  cartilaginous  kind 
want  fwimrhing  bladders. 


<fhe  END  of  the  First  Volume* 
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An  Explication  of  feme  of  the  moft  mate¬ 
rial  Terms  of  Art  in  the  Fir  ft  Volume. 


A 

ABDOMEN  is  the  Cavity  of  the 
low®r  Belly. 

ACCELERATION  is  the  Encreafe 
of  the  Velocity  of  a  moving  Body. 

ADIT  is  the  Shaft  or  Entrance 
into  the  Mine. 

ALCALI  is  either  a  Salt  obtained 
from  the  Allies  of  Herbs  or  Minerals 
by  making  a  Lye  of  them ;  or  it  is 
any  Subftance  which,  mixing  with 
an  Acid,  makes  an  Ebullition  with  it. 

AMALGAMA,  is  a  Mafs  of  Mer¬ 
cury  incorporated  with  any  Metal. 

ANTHELIQN  is  a  Mock-fun  op- 
pofite  ta  the  true  Sun. 

AORTA,  or  great  Artery,  is  that 
which  arifes  immediately  from  the 
left  Ventricle  of  the  Heart  and  con¬ 
veys  the  Blood  throughout  the  Body. 

APERTURE  is  m  general  any 
opening  or  hole;  in  Optics  it  fignifies 
either  the  hole  next  the  Objeft  Glafs 
of  a  Telefcope  or  Microfcope  thro’ 
which  the  Light  is  tranfmitted  to  the 
Eye,  or  that  part  of  the  Objgft  glafs 
itfelf,  which  covers  the  former. 

APOGPEUM,  that  Point  of  the 
Orbit  of  a  Planet,  which  is  at  the 
greateft  dlftance  from  the  Earth. 

ASSYMPTOTE,  is  a  Line  which 
Rill  approaches  nearer  and  nearer  to 
another ,  without  ever  meeting 
therewith,  tho’  indefinitely  produ<- 
ced. 

ATMOSPHERE  is  that  whole  Bo¬ 
dy  of  Air  which  fp.r  rounds  o;ir  Earth. 
AURICLES  of  the  Heart,  are  its 


Ears,  or  two  Mufcular  Caps  cover¬ 
ing  the  Ventricles. 

AXILLARY  is  fomething  belonging 
to  the  Arm -pit. 

AZIMUTH,  is  an  Arch  of  the 
Horizon  intercepted  between  the  Me¬ 
ridian  of  the  Place  and  any  Vertical. 


B  V. 

ITUMEN,  is  a  fat  inflammable 
Matter,  Pitch  or  Clay. 


C 

Cr  ACHEXY  is  an  ill  Habit  or  Difpo- 
i  fition  of  the  Body. 

CAROTIDS  are  two  Arteries  of 
the  Neck  which  convey  the  Blood 
from  the  Aorta  to  the  Brain. 

CARTILAGINOUS  is  what  be¬ 
longs  to  a  Cartilage  or  Griftle. 

CAVA,  is  the  largeft  Vein  in  the 
Body  terminating  in  the  right  Ven¬ 
tricle  of  the  Heart,  and  conveying  to 
it  the  Blood  from  all  Parts  of  the 
Body  ;  and  it  is  divided  into  the  af- 
cending,  which  arifes  from  the  lower 
Parts,  and  defcending  Cava ,  which 
comes  from  the  upper  Parts. 

CIIOROIDF.S  is  the  inner  and  po- 
fterior  Coat  of  the  Eye  under  the 
Sclerotica. 

CHYLE  is  a  whitifh  Juice  into 
which  the  Food  is  converted  in 
Digeftion. 

CONARIUM,  is  a  Email  Gland  in 
the  third  Ventricle  of  the  Brain, 
fuppofed  by  Des  Cartes  to  be  the  Seat 
of  the  $ouL 

CORNEA 


CORNEA  is  the  fore-part  of  the 
Sclerotica,  furrounded  by  the  White 
of  the  Eye. 

CORPUS  Callofum  is  the  upper  Part, 
or  the  covering  of  the  two  lateral 
Ventricles  of  the  Brain. 

CORPUSCLES  are  the  fmall  Parts 
or  Particles  that  conftitute  Natural 
Bodies. 

CORTICAL  Subftance  of  the  Brain 
is  the  exterior  or  outward  Subftance 
of  the  Brain. 

CYON  is  a  Graft,  Shoot,  or  Sprig. 

D 

IAPHRAGM  or  Midrif  is  a  MuP- 
cle  feparating  the  Cavity  of  the 
Breaft  from  the  lower  Belly. 

DIASTOLE  is  that  motion  of  the 
Heart  and  Arteries  whereby  thofe 
Parts  dilate  and  diftend  themfelves 
upon  the  flowing  of  the  Blood  into 
them. 

DIURETIC  is  what  promotes  the 
difcharge  of  Urine. 

E 

Eccentricity  is  the  Diftance 

of  the  Centre  of  the  Orbit  of  a 
Planet  from  the  Sun. 

ECLIPTIC  is  a  great  Circle  of  the 
Globe  cutting  the  Equator  obliquely. 

FrFERY  ESCENCE  denotes  a  great 
Ebullition  or  Boiling  up  of  Liquors. 

EMULGENT  is  a  Name  given  the 
Arteries  and  Veins  of  the  Kidneys. 

EPHEMERIDES  are  Aftronomical 
Tables  {hewing  the  Places  of  the 
Planets  for  every  Day  at  Noon. 

EPIGLOTTIS  is  the  Cover  or  Lid 
of  the  Laryux ,  or  upper  part  of  the 
wind-pipe. 

F 

OCUS,  is  a  Point  wherein  Rays 
do  meet  after  Reflexion  or  Re- 
fraftion. 

FOTUS  is  the  (ante  with  Fomen¬ 
tation. 

G 

LAND  is  a  fofc  fpungy  Body 
ferving  to  feparate  fome  Hu¬ 
mour  from  the  Blood. 

GLANDULA  Pinealis ,  the  fame 
with  Conarium,  which  fee. 

GLOT  I  IS,  the  Cleft  or  Chink  in 
the  Larynx. 

H 

HALO,  a  Circle  of  various  Colours 
appearing  round  the  heavenly 
Bodiec, 

HERNIA  fignifies  a  Rupture. 
HORIZON  is  a  great  Circle  of  the 
Sphere,  dividing  the  World  into  the 
tipper  and  lower  Hemifphtfrcs, 


MYALOIDES  is  the  vitreous  Hu- 
mour  of  the  Eye. 

HYPOCHONDRIUM  is  a  Space  on 
each  Side  of  the  upper  Part  of  the 
lower  Belly,  under  which  the  Liver 
and  Spleen  are  lodged. 

HYFOGASTR1UM  is  the  lower 
Part  of  the  Belly. 

I 

NTERCOSTALfignifies  any  Thing 
between  the  Ribs.  * 

JUGULAR  Veins,  are  Veins  of  the 
Neck,  by  which  the  Blood  returns 
from  the  Head  to  the  Heart. 

L  * 

LACTEALS,  are  flender  Twbes, 
which  convey  the  Chyle  from 
the  Inteftines  to  the  Receptaculum 
Chyli. 

LARYNX,  is  the  upper  Part  of  the 
Wind-pipe,  lying  below  the  Root  of 
the  Tongue. 

L1BRATION,  is  an  apparent  Irre¬ 
gularity  in  the  Motion  of  the  Moon, 
whereby  flhe  feems  to  Ewing  or  (hake 
about  her  Axis,  fometimes  from  Eaft 
to  Weft,  and  fometimes  on  the  con¬ 
trary. 

LIGATURE,  is  a  Band,  Tie,  Ban¬ 
dage  or  Fillet. 

LIX1VIAL,  is  underftood  of  Salts 
ext  rafted  by  a  Lixivium  or  Lye. 

LOBES,  are  the  Divifions  of  the 
Lungs  and  Liver. 

LOCUS  in  Geometry ,  is  a  Line  by 
which  an  indeterminate  Problem  is 
folved. 

LYMPH,  is  a  thin  tranfparent  Hu¬ 
mour  fepa rated  front  the  Blood  in  all 
Parts  of  the  Body. 

LYMPHATICS,  are  fine  flender 
Veilels  ariling  from  the  Glands,  which 
re-convey  the  Lymph  to  the  Blood. 

M 

EDULLA  Spinalis ,  is  the  Mar¬ 
row  of  the  Back  bone. 
MEMBRANE,  is  a  thin,  white  ex¬ 
panded  Skin  ;  formed  of  a  Web  of 
levcral  Sorts  of  Fibres  or  Threads 
MENSTRUUM,  is  any  Liquor  that 
will  diflolve  hard  Bodies. 

MESF.N  l'ERY,  is  a  membranous 
Part,  placed  in  the  Middle  of  the  Jn- 
teftines  or  Guts,  and  to  which  they 
are  connefted. 

N 

ARCOl  IC  is  what  benumbs  and 
takes  away  the  Senfe  of  Pain. 

O 

PARE  is  what  tranffnits  no  Light, 
at  Oppofition  to  ttanfparent. 

PAN- 


p 


PANCREATIC,  is  what  belongs  to 
the  Pancreas  or  Sweet- bread. 
PARALLAX,  is  an  Arch  intercept* 
ed  between  the  true  and  appa¬ 
rent  Place  of  a  Star ;  the  true  Place 
being  that  Point  in  the  Heavens 
wherein  the  Star  is  feen  from  the 
Earth’s  Centre,  and  the  apparent,  that 
wherein  it  is  feen  from  the  Earth's 

Sui  iclCC* 

PELVIS  of  the  Kidney s,  is  a  Cavity 
in  their  concave  Part,  into  which  the 
Urine  is  conveyed  from  the  Glands, 
and  whence  it  paflfes  thro’  the  Ureters 
into  the  Bladder. 

FERICARDlUM,  a  Membrane  or 
Bag  which  includes  the  Heart. 

PHASES,  are  the  Appearances,  of 
the  Quantities  of  the  Illumination  of 
the  Planets. 

PHENOMENON,  is  any  Appea¬ 
rance  or  Effect  in  natural  Things. 

PIA  Mater ,  is  a  fine  Membrane, 
which  immediately  invefts  the  Brain. 

PLEURA,  is  a  Membrane  which 
lines  the  Cavity  of  the  Breaft. 

PLICA  Polonica ,  is  a  Difeafe  of  the 
Hair,  wherein  it  is  matted  and  glued 
together,  and  peculiar  to  Poland , 
whence  the  Name. 

PYLORUS,  is  the  lower  Orifice  of 
the  Stomach,  whereby  it  difeharges 
itfelf  into  the  Guts. 

R 


RECEPTACULUMC^/i,  is  a  Re- 
fervoir  or  Cavity  near  the  left 
Kidney,  into  which  the  Lafteals 
difcharge  themfelves.  . 

RETINA,  is  the  innermoft  Coat  of 
the  Eye  lying  immediately  under  the 
Ch  oroides,  and  luppofed  to  be  the 
Or  gan  of  Vilion. 

RIMULA  Laryngis,  is  the  lame  with 
Glottis ,  which  fee. 


S 


SATELLITES,  are  Planets  moving 
round  other  Planets. 


SCLEROTICA,  is  one  of  the  Coats 
Dr  Membranes  of  the  Eye,  iying  im¬ 
mediately  under  that  Part  called  the 
White  of  the  Eye. 

SEROSITY,  is  a  watry  Liquor 
mixed  with  the  Blood. 

SERUM,  is  the  thin  tranfparent 
Part  of  the  Blood. 

STERNUM,  is  the  Breaft  Bone 
fituated  forwards  between  the  Ribs. 

STYPTIC,  is  a  Remedy  that  has 
the  Virtue  of  flopping  Blood,  or  of 
doling  up  a  wounded  Veffel. 

SUBCLAVIAN,  fignifies  any  Thing 
lying  under  the  Channel  Bones. 

SUPPURATION,  is  the  Aftion 
whereby  Blood  and  other  Humours 
are  changed  into  Pus  or  Matter. 

SUTURE,  is  a  particular  Kind  of 
Articulation  of  the  Bones,  refembling 
a  Seam. 

SYSTOLE,  is  the  Contraction  of 
the  Heart  and  Arteries,  whereby 
they  difcharge  the  Blood. 


T 


THORAX,  is  the  Cheft  or  Cavity 
of  the  Breaft. 

TROPICS,  are  fmailer  Circles  of 
the  Sphere  equally  diftant  from  the 
Equator. 


U 


VENTRICLE  fignifies  the  Sto¬ 
mach,  and  is  alfo  particularly 
applied  to  the  Cavities  of  the  Heart 
and  Brain. 

VERTEBRE,  are  the  Chain  of 
Bones  reaching  from  the  Neck  down 
the  Back,  called  the  Back- bone. 

VESICLES,  are  little  Bladders, 
r  VISCERA,  are  the  Bowels  or  En¬ 
trails. 
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